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New Mexico Environment Department 
Ground Water Quality Bureau

Memorandum of Meeting 
or Phone Conversation

Meeting Date: Monday, January 26,2009 Time: 10:13 am

Thermo Fisher Scientific - Formeriy Eberiine

Participants: Phyllis Bustamante, Al Pasteris, Charles Lamborn

Subject: Previous activities on site and waste stream
Discussion:
Alan Pasteris and Phyllis Bustamante of the New Mexico Environment Department (NMED), Ground Water Quality 
Bureau (GWQB), Superfund Oversight Section (SOS) went to Thermo Fisher - (Formerly Eberiine) at 504 Airport 
Road on January 26, 2006. On site they met with Charles Lamborn who had served as the Health Physicist and 
Safety Officer for Thermo Instruments from August 2005 to January 2008.

According to Charles Lamborn, Thermo Instruments manufactured instruments to detect radio activity. At the peak 
of production during Thermo Instruments ownership, 350 employees worked at the Airport Road facility. In 
approximately June of 2007, production of instruments ceased. In January of 2008, other work including data 
transfer ceased. Currently on site, there is disassembled equipment and large empty rooms. Charles Lamborn Is 
the only employee on site managing disposal and transfer of all goods and materials remaining on site. Thermo 
Fisher Scientific does not intend to use this site for manufacturing in the future.

Charles Lamborn stated that during operations they had used some solvents and alcohols, but containers were 
typically not more that one gallon. He stated that the Hazardous Waste Bureau (NMED) had been on site and had 
inventoried containers close to the time of closure.

The NMED Radiation Control Bureau is also part of an on site investigation to determine if radiation has migrated 
away from “wells” used to store plutonium 239, berilium and cesium 137 that were used for instrument calibration. 
During the week of January 19*!', soil borings were removed from the ground around the “wells” for sample
collection.

The facility has operated with pennits under the radiation control bureau of NMED.

Other - Told Charles Lamborn that the SOS was conducting a follow up to a preliminary £^sessment conducted in 
1995 to ensure that operations beyond that date did not result in a release. Also mentioned that we may request 
access to obtain soil samples in the future. ____________ ________
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Conclusions:
Review HWB and Radiation Bureau Files
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New Mexico Environment Department 
Ground Water Quality Bureau

Memorandum of Meeting 
or Phone Conversation

Phone Call Date: Thursday February 26,2009 Time: 1:10

Thermo Fischer

Participants: Stefan Hrabosky, Phyllis Bustamante

Subject: Thermo Fisher - Eberllne closure

Discussion:

Brief discussion on what is going on at the site to include Radiation Control Bureau activities and an investigation 
by interviewing previous employees on what occurred at the site.

Bryan Couture - will be requesting information on files

Stefan wants to know who from the city is interested in this site.

Stephan wants to get all stakeholders involved as soon as possible so that they do not have to go back after the 
fact to do more sampling.

5^1 fe--6 it 

'■SUm.s-
^ W.

Conclusions:
We should be hearing from consultant to review files
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Octobers, 2018

Lance Larson
Analyst in Environmental Policy 
Congressional Research Service 
Library of Congress

Re; Status of decommissioning

Dear Mr. Larson:

On October 1, 2018, you requested information regarding the radioactive material license 
for Thermo Fisher, LLC, also known as Thermo Fisher (“Thermo”) located at 5981 Airport Road 
in Santa Fe, NM 87507. In addition to the license, you also requested documentation that 
supports the decommissioning of this facility, and information on the status of its 
decommissioning.

On December 1, 2017, C.N. Associates provided the Radiation Control Bureau (“RCB”) 
of the New Mexico Environment Department with a five (5) volume Historical Site Assessment 
(“HSA”) for Thermo. RCB is in the process of reviewing the HSA to ensure it meets the 
requirements set forth in the Radiation Protection Regulations (20.3 NMAC) and NUREG 1757 
for decommissioning facilities. C.N. Associates is a consulting firm that provides 
comprehensive radiological remediation, decommissioning, health physics and project 
management services and was hired by Thermo to aid them with decommissioning its facility.

RCB has identified numerous areas within the HSA that will require further clarification; 
RGB’s review will not be finalized until mid-January of 2019. At that time RCB will issue a 
letter to Thermo requesting revisions and clarifications of certain parts of the HSA. Once the 
HSA is approved by RCB, Thermo will provide a Decommissioning Plan (“DP”) for RGB’s 
review and approval. Much like the HSA review process, RCB will provide comments and 
feedback to Thermo regarding its DP and once RCB ultimately approves of the DP, Thermo will 
proceed to decommission the site. The decommissioning process will conclude based on



Thermo’s internal timeline to complete the decommissioning and RGB’s review of the final 
Decommissioning Report.

The decommissioning timeline is outlined below:

> December 1, 2017: Thermo submitted the HSA to RGB for review;
> January 15, 2019: RGB estimated completion of the HSA review;
> January 16, 2019: RGB expected to submit a letter to Thermo requesting clarification of 

the HSA;
> Upon receipt of Thermo’s response to RGB’s request for clarification of the HSA, RGB 

will review Thermo’s clarifications;
> Assuming Thermo adequately addresses the clarifications that RGB requested, RGB will 

send a letter notifying Thermo that the next step in the decommissioning process is to 
provide RGB with a DP;

> If HSA clarifications are not acceptable, RGB will send a letter to Thermo requesting 
further clarification, which will delay the decommissioning process;

> Assuming the HSA is acceptable, RGB will request Thermo to provide a DP by March 
2019. If a site visit is required by Thermo to complete the DP, it may delay the process;

> March 2019: RGB will review the DP. If the DP requires clarifications by RGB, a delay 
of the proposed schedule will occur;

> If RGB approves of the DP, RGB will send a letter notifying Thermo that the 
decommissioning process can begin;
Once the DP is approved. Thermo will have 24 months to complete the decommissioning 
of the license location pursuant to the Radiation Protection Regulations.

If you require additional information, please do not hesitate to contact me at 505-476-8604.

Sincerely,

/s/ Santiago Rodriguez
Santiago Rodriguez
Radiation Gontrol Bureau Ghief
New Mexico Environment Department



Nuclear Neighborhood | Cover Stories | Santa Fe Reporter Page 1 of 17

Nuclear Neighborhood
A company that made equipment to detect radiation left toxic material in a shuttered

Santa Fe building

By Aaron Cantu | September 28, 2017

E
nough radioactive material to endanger the whole city in the wrong hands.

That's what was inside an 80-gallon plastic drum secured with duct tape and Velcro, left sitting in an 
abandoned building on Airport Road as recently as last year.

The old Eberline Instruments facility sits behind a fence near where the southwest Santa Fe 
thoroughfare intersects South Meadows Road. Sweeney Elementary School is less than 500 feet away, 
and some homes and businesses are even closer.

The global company that owns the land says the radioactive material called americium-241 was further 
encased inside a smaller steel drum and sealed air-tight before someone finally took it away. But a 
letter state officials sent to Thermo Fisher Scientific last summer indicates some toxic material may still 
remain unaccounted for.

What's bad for Santa Fe is that nearly everything the public knows about property's potential 
contamination has come from the company itself, a Massachusetts-based world manufacturer of 
laboratory instrumentation and high-tech equipment with a spotty track record for following safety 
regulations at its Eberline facility.

It's not just 2 grams of americium-241, a radioactive nuclide resulting from decayed isotopes of 
plutonium forged in nuclear reactors, that was left sitting around. There was a long list of other similarly 
toxic radioactive materials used when manufacturing was happening there.

Until a decade ago, the Eberline plant made radiation detection equipment that it shipped to nuclear 
facilities all over the world. The plant's founder, Howard Clayton Eberline, had imagined in the 1950s 
that Santa Fe would supply the instruments to facilitate the nuclear energy revolution.

https://www.sfreporter.com/news/news-coyerstories/2017/09/28/nuclear-neighborhood-2/ 10/30/2018
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Department suggest that Eberline's role as a large employer and the stature of its corporate leadership 
allowed it to cut corners.

A full account of Eberline's impact on human health has never been conducted. Former workers and 
those who knew them describe working conditions that could be conducive to radiation poisoning. But it 
isn't clear whether workers qualify for federal reparations that have been paid to others hurt in the 
uranium industry, and proving harm would be extremely difficult.

For now, the red building at 5981 Airport Road shrouded by overgrown flora remains empty, lingering 
like a question about its impact on those who passed through its doors and live near its walls.

Radioactive elements like americium and californium, both of which were handled by workers at 
Eberline, are carcinogenic. They emit alpha particles which can't penetrate skin but can be inhaled or 
ingested and lodged in bones and organs, where they destroy nearby cell matter. Americium-241 clings 
to soil particles and most of it ends up in the dirt, according to the federal Agency for Toxic Substances 
& Disease Registry.

Eberline workers also interacted with unstable isotopes of uranium, plutonium, caesium and strontium, 
which can cause deformities and cancer and remain in the environment for years.

Angelo Gallegos worked at Eberline for about 18 years, until the early 1990s. He advanced from the 
assembly line to become a technician, where he calibrated company equipment against radioactive 
material. He wore protective clothing and gloves lined with lead to conduct tests on samples that he 
raised and lowered from a subterranean room.

"Safety was always an issue, making sure everything was safe around us and not getting over­
exposed," says Gallegos, who still lives in Santa Fe. He worked long and grueling hours, but the pay 
was good.

In the rushed assembly environment, Gallegos says he and his colleagues basically trusted the 
company to keep them safe, but it appears that wasn't always the case. Assembly line workers would 
handle radioactive material with their bare skin, he says. He remembers a pregnant woman working 
there.

Jeff Aquino's mother and father met at Eberline during the Cold War’s nuclear buildup. Aquino, a tribal 
member of the Ohkay Owingeh Pueblo, suspects both of his parents developed radiation sickness from 
their careers in the nuclear industry, which included stints at Los Alamos National Laboratory. His

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/ 10/30/20-18
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Aquino's father, who died at 56 in 1993 from pulmonary fibrosis (lung scarring), was one of Eberline's 
most famous employees: Juan Aquino's woodcarvings were displayed for a time in the Smithsonian, 
and his art was nationally renowned. He was an active tribal member of Ohkay Owingeh, serving for a 
time as its governor and designing the seal that the tribe uses today.

For 15 years he also designed company Christmas cards for Eberline, where he worked until 1977, 
advancing to the role of electronic technician. In his own short autobiography, Aquino says he 
"performed touch up work on" Eberline's technical manuals.

"I remember he told us one time that they had spilled some chemicals there and they didn't have 
nothing to clean, no protection to clean it up," says Jeff Aquino. "They ended up cleaning it without any 
protection or safety."

Radiation exposure in occupational environments can lead to the development of pulmonary fibrosis, 
which results in the same thickening of lung tissue described in Juan Aquino's medical records.

The labs were "the main employer, more or less, that employed a lot of the Natives and Hispanics; a lot 
of people developed a lot of illness," Jeff Aquino says. "In the end [my father] couldn't even walk 15 feet 
without having to stop to catch his breath. That's what really kinda had me worried, because I mean, 
he's only 56 years old."

The Radiation Exposure Compensation Act passed in 1990 guarantees payouts for those who worked 
for or lived near uranium mines or mills in 11 states, including New Mexico, prior to 1971 and 
developed radiation illness from the government's nuclear program. With each passing year, the few 
Eberline workers who may qualify for the program gets smaller.

Howard Clayton Eberline, who started off at LANL and was later part of the team that designed and 
built devices to measure the world's first hydrogen bomb test, hoped that his new private company 
would become "part of the great adventure that is atomic energy," from prospecting to mining, from 
power reactors "to miracles yet unseen." When he left the company in 1963, Eberline workers had 
measured radiation from nuclear explosions at the Nevada nuclear testing site and at the Republic of 
the Marshall Islands.

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/ 10/30/2018
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!ld later become chairman of New Mexico's Republican Party, was 

named president of Eberline Instruments in the 1970s and held prestigious board memberships at the 
First National Bank of Santa Fe and the Santa Fe Opera Foundation-, among others.

In those days, the company was able to bully the city into rubber-stamping a plan for expansion by 
threatening to move its operations to Albuquerque, after officials requested more time to review 
Eberline's use of radioactive materials. It still laid off dozens of people after it was purchased in 1979 by 
Thermo Electron Corporation, which would eventually combine with Fisher Scientific in May 2006 to 
become a multibillion-dollar behemoth. By that September, the global company announced plans to 
close the Santa Fe plant, terminating 40 manufacturing jobs.

Operations substantially shut down by the next year, but a few workers remained to continue marketing 
and sales activities. The Santa Fe site also continued to receive millions of dollars' worth of government 
contracts until 2011.

What's less clear is why radioactive material remained at the facility for several years after the closure 
of its manufacturing arm. The New Mexico Environment Department has been—in fits and 
starts—urging proper clean ever since.

After finding in 2007 that Thermo Fisher failed to maintain adequate records of radioactive material 
going in and out of the Eberline building. New Mexico's Environment Department allowed the company 
to supply radiation monitors to city government and emergency workers around the state in lieu of a 
$51,000 fine.

Thermo Fisher provided inventories to the state that reported nearly all radioactive isotopes had been 
transported out of the facility by June of 2011, but they offer incomplete details about where the 
materials were removed to, or how. A year later. Thermo Fisher and the New Mexico Environment 
Department decided that removing a drum of americium from Eberline was a serious matter, and sent 
an urgent letter requesting the federal Department of Energy's Los Alamos Site Office help remove it.

Internal communications between Thermo Fisher and New Mexico's Radiation Control Bureau, housed 
in the Environment Department, show that even though the state had accused the company of not 
following safety regulations in the past, the company was initially allowed to guide the decision for how 
to remove the americium.

The state would eventually find, again, that Thermo Fisher violated several nuclear regulations. Among 
other things, the company misrepresented the amount of radioactive nuclides left in the Santa Fe plant 
after closure.

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nucleEir-neighborhood-2/ 10/30/2018
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Airport Road, which Hrabosky acknowledged "poses the greatest risk of inadvertent exposure to 
workers and the public."

Because the quantity was too high for bulk movement under safety rules, the second was for an outside 
contractor under LANL supervision to construct a new containment facility on-site at Eberline. That 
would allow workers to remove americium from the steel container—where it'd been stored since it 
arrived to Eberline in 2000—and repackage it into at least 200 smaller packages that passed federal 
safety regulations set by the Department of Transportation. After repackaging. Thermo Fisher would 
then transport the americium to LANL with an eventual destination of the Waste Isolation Pilot Plant site 
near Carlsbad. Hrabosky argued that this option, too, would have presented grave risks to the 
surrounding environment.

The final option, which Thermo Fisher preferred, was to transport the material along the same route but 
without those pesky rules. Getting an exemption from federal regulations and placing the plastic drum 
with the americium inside two additional large steel containers in a truck seemed like the best plan, 
Hrabosky said.

And that's what the state did. It reports that the Environment Department with law enforcement 
assistance moved the materials in February 2016, and in a press conference in June of that year. 
Environment Secretary Ryan Flynn and Gov. Susana Martinez lauded the effort as a good solution.

"While it was stable and secure, there was not an appropriate pathway for ultimately disposing of this 
material," Flynn was quoted as saying in the Los Alamos Monitor.

Flynn, now the executive director at the New Mexico Oil and Gas Association, declined to speak with 
SFR about the removal of americium.

After reviewing the plans to transport the americium out of the area, nuclear energy expert and 
whistleblower Paul Blanch tells SFR the state's Radiation Control Bureau appears to have defied strict 
safety standards established by the federal Nuclear Regulatory Commission. A plan of action from the 
Environment Department shows it was planning to transport the americium in a pickup truck with a boxy 
steel storage frame.

"If they just bypassed all the regulations and took it to Los Alamos, it's not the proper thing to do, but 
was probably the safest thing to do to get that shit out of Santa Fe," Blanch says.

The reported amount of stored americium was enough to deliver millions of fatal radiation doses via a 
"dirty bomb."

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/ 10/30/2018
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affairs official for the Nuclear Regulatory Commission's Region IV, says 
b incident because New Mexico has an agreement with the federal
liction in licensing and overseeing the use of radioactive materials.

But in 2015, the state found Thermo Fisher to be in violation of several rules after the Environment 
Department issued the company a license in 2012 to transfer the radionuclides. In addition to alleging 
that Thermo had labeled containers as containing radioactive material and then claimed they were 
empty, the Radiation Control Bureau also cross-referenced Federal Express shipping data to find a 
discrepancy between the amount of californium Thermo Fisher said it disposed of and the amount it 
actually did dispose. Its inspectors found levels of radiation at Eberline to be higher than what Thermo 
Fisher had reported.

Last February, the Environment Department said Thermo Fisher would not have to admit guilt for the 
violations in exchange for the company paying for the state to transport the americium to LANL. A 
settlement between the parties also says there was an unspecified amount of californium left at the 
facility, and correspondence obtained by SFR in a public records request indicates that the state also 
inquired last summer about radioactive cobalt and carbon at the site that Thermo Fisher had failed to 
disclose until after the settlement.

Despite repeated requests, neither officials with Thermo Fisher or with the Environment Department 
would confirm whether all the known toxic materials have been removed from the building as of press 
time.

Unless the state says more about what's inside 5981 Airport Road, there's little way of knowing whether 
anybody should be concerned about what Thermo Fisher left behind.

Angelo Gallegos, the former Eberline technician, was surprised to hear that radioactive material had 
been there for years after its closure.

"There shouldn't have been anything left in there, really," he says.

Joanna Garcia, who has lived near Eberline for 20 years, says her and her neighbors in the Tiempos 
Lindos Homeowners Association were never briefed about the state's plans to transport americium last 
year or whether the site poses a health hazard. Even her cousin, who worked at Eberline for a time, 
refuses to talk about what went on there.

"We were never educated," Garcia tells SFR. "No one ever discussed the Eberline space. We just know 
that it was booming at one point, then all of a sudden it was shut down."

For now, the facility is a haunting presence over a suburban landscape, faded from memory if not the 
environment.

https://www.sfreporter.com/news/news-coverstories/2017/09/28/nuclear-neighborhood-2/ 10/30/2018
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State orders radioactive material removed from warehouse
By Staci Matlock
The New Mexican Jun 3, 2016
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The building owned by Thermo Fisher Scientific Laboratory on Airport Road, pictured Friday, where a metal dn; 
radioactive material americum was stored for six years until it was recently ordered to be removed. Clyde Muelle 
Mexican

http://www.santafenewmexican.com/news/local_news/state-orders-radioactive-material-r... 10/30/2018
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A drum containing radioactive material used in smoke detectors and other equipment was 

stored at a private company’s warehouse near Santa Fe’s Sweeney Elementary School for 

years until state inspectors found problems at the facility and ordered the container 

moved.

It was finally taken to Los Alamos National Laboratory in February.

The drum contained 2.1 grams of americium, a byproduct of decaying plutonium. It was 

stored at a warehouse owned by Thermo Fisher Scientific Laboratory, a Massachusetts- 

based company that makes radiation detection and other specialized scientific equipment. 
Manufacturing operations in Santa Fe shut down in 2007 when Thermo Electron merged 

with Fisher Scientific International.

“We are in the process of evaluating the material and will determine its final disposition at 
a later time,” a Los Alamos National Laboratory spokesman said about whether the lab will 
repurpose the americium and use it in research.

The amount of americium in the container weighed less than a penny and was securely 

stored, according to the company. Staff from Thermo Fisher Scientific and the lab moved 

the container of americium on Feb. 21. “Residual manufacturing material (small amounts 

of radioactive material used in smoke detector components) was safely stored on site in 

accordance with a Radioactive Material License issued by the State of New Mexico,” said a 

statement from Thermo Fisher Scientific.

Nothing about the modest red brick building would have indicated it housed radioactive 

material. The company did not respond to a question about how it had ensured the 

radioactive americium Wcis safe and secure. Americium is one of three radioactive 

materials that have less oversight than plutonimn and can be used to make a “dirty bomb”
- a conventional explosion that can spread radiation in air and dust.

It is unclear why the state Environment Department decided the container of americium 

needed to be moved after it had been stored in the warehouse for so many years.

The company paid to have the container transported to Los Alamos.

http ://www. santafenewmexican.com/news/local_news/state-orders-radioactive-material-r... 10/30/2018
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The state ordered the company to remove the container in 2015 after New Mexico 

Environment Department Secretary Ryan Flynn directed staff to inspect the facility. The 

inspection “revealed deficiencies, and then we issued notices of violation,” said 

spokeswoman Allison Majure. The state “worked out a settlement to remove the dangerous 

material and safely transport it to a secure facility at no cost to the taxpayers.”

Inspectors found problems with labeling, inventory, record keeping and drum 

containment. State officials did not provide details of the violations Friday.

Greg Mello, executive director of Los Alamos Study Group and a former state Environment 
Department employee, called the americium container situation “pretty weird. Leaving a 

drum containing americium in a warehouse for that long is not something I would have 

done,” said Mello, who once worked as a hazardous materials specialist. “If it is only 2.1 

grams, then why the delay? If it’s not very dangerous, why not move it immediately? If it is 

very dangerous, why not move it immediately?”

Thermo Electron operated for decades out of the facility at 5981 Airport Road. It was 

originally Eberline Instruments, a company started in 1953 by a former Los Alamos 

scientist, Howard C. Eberline, who developed ra(hation-detection devices. At its height in 

1981, the company employed 435 people at the plant and sales office.

The company built a detection device that alerted Western nations about the meltdovm in 

1986 at the Chernobyl nuclear-power plant in the Ukraine.

Los Alamos employees helped move the container of americium from Santa Fe.

“Los Alamos National Laboratory was pleased to assist the State of New Mexico in the safe 

recovery of commercial radioactive materials from an industrial site in Santa Fe and then 

safely store that material at the Laboratory,” said Charlie McMillan, the lab’s director.
“This public service to the community could not have been accomplished without the Lab’s 

unique nuclear expertise and the dedication of a team of highly skilled employees.”

http://www.santafenewmexican.com/news/local_news/state-orders-radioactive-material-r... 10/30/2018
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Americium was discovered as a product of decaying plutonium during the Manhattan 

Project that created the world’s first nuclear bomb, according to the World Nuclear 

Association. The isotope americium-241 has a radioactive half-life of 432 years and emits 

alpha particles, which are most dangerous when breathed in.

The U.S. Atomic Energy Commission began selling americium dioxide in 1962 at $1,500 

per gram for use in household smoke detectors and later for use in oil well monitoring 

equipment. One gram of americium oxide is enough to make more liian three million 

household smoke detectors, according to the World Nuclear Association. More recently, 
given the highly regulated supply of plutonium-238, some space programs are looking to 

use americium to make thermoelectric generators for space missions. Combined with 

beryllium, americium also can be used in equipment to measure soil moisture.

Contact Staci Matlock at 505-986-3055 or smatlock@sfnewmexican.com. Follow her oh 

Twitter @StaciMatlock.

http ://www. santafenewmexican.com/news/local_news/state-orders-radioactive-material-r... 10/30/2018
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October 29,2018

Anne Idsal
Region 6 Administrator 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202

Re: Inspection of Thermo Fisher, LLC property at 5981 Airport Road, Santa Fe, New Mexico 

Dear Administrator Idsal;

I’m writing to express my concerns about radiological material currently being held at the 
Thermo Fisher, LLC property located at 5981 Airport Road, Santa Fe, New Mexico.

Beginning in the 1960’s, the business located at this site produced radiation detection equipment 
that required the use and storage of radiological material, including fissile materials such as 
americium-241.

It is my understanding that the EPA initially identified the facility for investigation under the 
Super^nd program in April 1990 (identification number NMD007106776). The EPA completed 

a preliminary assessment of potential environmental releases in March 1995 and reached a 
determination that no further remedial action was needed. Then, in April 2009, the EPA 
reopened its investigation of potential environmental releases from this facility.

Over the last decade, this area of Santa Fe has seen significant growth and construction. As you 
know, the handling of radiological material poses risks to both the workers and the surrounding 
community. The community’s concerns about the material at this site were highlighted in a Santa 
Fe Reporter article entitled “Nuclear Neighborhood, A company that made equipment to detect 
radiation left toxic material in a shuttered Santa Fe building.” (link: https://goo.gl/4AkeSi)
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I request that the EPA provides my office with the actions taken as a result of its investigation of 
the Thermo Fisher, LLC property located at 5981 Airport Road, Santa Fe, New Mexico.

It is vital to my constituents that the radiological material stored at this site is safe, secure, and 
that it poses no risk to their health or the environment. I look forward to learning the details of 
EPA’s oversight of this property.

Ben Ray Lujan / 
Member of Congress
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EXECUTIVE SUMMARY

o
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Thermo Fisher Scientific (TMO) notified the New Mexico Environmental 
Department (NMED) Radiation Control Bureau (RCB) on 6 June 2007 of 
dieir intent to cease principal manufacturing activities wd begin the 
process of daommissioning of the former Eberline Instrumqit 
Corporation facility located at 5981 Airport Road in Saiita Fe, New 
Mexico. TheTacility, constructed in 19^, developed, manufactured and 

serviced ra.diological detection instrumentation arid utilize radioactive 
source materials under a Radioactive Material License issued by the RCB. 
The process of decommissioning this facility requires the safe removal of 
licensed radioactive.materials and confirmation that any remaining 
rraidual radioactivity is at a level that permits release of the property for 
unrestricted release and termination of the Radioactive Material License;

Environmental Resources Managemerit (ERM) and Safety & Ecology 
Corporation (SEC) were retained by TMO to assist in the idmtificatioh of 
remaining radiological materials, the management of those radiological 
materials remaining at the site> and to assist with fa^ty 

decommissioning. -

This I^torical Site Assessment (HSA) Report was prepared by ERM/SEC 
as a first step in the decommissioning process leading to termination of 
the TMO radioactive rriaterials liceiise. The primary purpb% of the HSA is 
to complete a detailed review of readily available historical r^ords and 
infonnation cotKeming the site arid its surroundings from the start of 
facility, operations ;to the present time in an effort to:

• Document site physiad wd demographic characteristics in support 
of the Decontimi^orung Plarr;

• Dcxrument- site operations involving radiological materials use and 
managerriOTt at the site;

• Identify potential Areas of Concern (AOCs) where radioactive 
materials use could have resulted in radiological impacts to the site 
building, structures and/ or the environment (e.g., soil and 
groimdwater);

■ r-• Complete a preliininary classification of areas of known radiological 
impact, poteritii^ radiologic^ impact wd non-impacted areas; and

• Develop a site conceptual model and approach to field 
invertigations in support of sampling to characterize the potential 
for radiological impacts to buildings, structures and environmental 
rhedia.'

ERM THERMO FISHER/99013- 3/31/09
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The HSA Report incl ades a sununary of site and'surrounding area 
characteristics^ the ui e, storage and maiuigement history of radioactive 
materials at the site, ij summtey of radiological spills or any known 
release incidents, an< Ihe identification of potential A(X2s to support site-

s .
areas of the fadl iy that stored or managed radiation sources and 

♦ , radioactive materials Yore id^titied dxiring tiie'interview process, which 
mdudedthefollcnyii g;

Engineerings
■5 ' «

t.;*-

> / •'. ispedfic'cH^cterizattpn of known ^d/or potential radiological impacts 
I ^ tp building, structui ^ and/ or the enviromh^t. From this infOnnation, 

iufeas of the.site^are i liitially clarified based on known or potential 
>*radiolo^caIi^ads to detindhitmre sampling r^Tiireirients to 
appropriatdy'diMac srize tihle:site; Plea^ note that the HSA details only 

1 radiology infbnna ion ffoih'the'site; non-radiological inforination 
would b^ provided a ijnecessary during duerdiligenceinvestigations to 

support tiransferOf«tl e property.

>urce Storage Oosets;

• ;*Shippingand tpceiving areas;

• Customer sen ice areas; and
■I

Laboratory iin iicalibratiph te'eas.
I*

' Other ropins Or areas of interest where poteiftial radioi^ve
cm^apnihatipii'may b ejpreseht iilciude''^e"aireas identitied where Eberline 

produds wete custoiihOrs for semceV^ Since radiation stuvey
instruments were list d by'clients-iii lixatioiis tiiat contain radioactive

I «>at reh™d.instruir^tsf,m^ have been a source 

of cohtaminatibii. Tl eareas of interest,include rooms vdiere Eberline 
products were receiv >!d and serviced. Areas that stored radiation sources 

' ' of radioactive ihateri ds were previously surveyed in' 2008 by ERM/Dade 
Moeller and found to|be free of contemihation.

ioyee interviews and.review of site records, there has 
, l^^ fu>.iacfiojogi^. errw^tion,performed at the^^^^^^ In adctition, to the 
b^ of their lqiow;ied ^ and with only two e^eptipns, there were no 
releases or spi^ of k diosctive materials at the site diifing their tenures 

wth Eberlifiel One ri pof^ iiiadeht regarding radioactive material was a 
fele^' of Caf^h -i4 m a dosimetry trailer locate outside the building, 
date unlqiowa "The t iMer, appM-oitly housed a dosimeter read out 

. facjhty^apd the use d |C-14 was p^urnably associated with calibration or 
, ,^ soiuce che^ pf ,fadi lipon detection instruments.- T^’quantity of C-14

would th^efore hav€ i>een rninor. There is no mention of processes that

ERM-/' THERMO FBHER/99013.3/31/09
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wotild have involved significant quantities of C-14 either within the 
interviews or as a licensed component.

The second incident involved the apparent breach of a source in a 
calibration well. This source contained about 16 curries (Q) of Cs-137.

. The materLsd is pre^ntly in the higfi rmge subsurface storage well and 
plans are being formulated to remove the well and thje source material for 
disposal ^ part of site decommissioning and license termination.

There were’ no other reports of accidents, incidents or events regarding the 
use,rhandling, shipping or storage of radiation sources or radioactive 

. materials at the former Airport Road facility. None of the interviewees 
reported the misiise of radiatiori sources.

No on site burials of radiological materials are known to have occurred at 
the site. There is evidence of disitiurbed soil on the northea^ area of the 
property and a drain to the parking lot area, which will be included in the 
planning Of outside soil surveys and sampling.

In March 2008, Dade Moeller & Associates (DMA), under contract to ERM 
performed a radiolc^cal scoping survey at die 5981 Airport Road facility. 
The survey indud^ production, laboratory, en^eering, and generd 
office space, and consisted of surface scans and smear samples on walls 
and floors. In addition, each radioactive source well was scanned and 
logged for gainma radiation. Upon completion of the survey it was 
determined that all accessible areas scanned were free from radioa:ctive 
contarnination except for two locations of fixed floor contamination 
adjacent to the high range well within the Radioactive Sovuce Well Room.

Subsiuface soil sampling was performed at the site in and arouiid the area 
of the four radioactive source wells between December 2008 and January 
2009. A total of eleven (11) soil borings were advanced to evaluate the 
extent of potmtial radiological impact to soil associated wifii the storage 
of sources in the wells. Nine borings were advanced aroimd the neutron 
source wells, and two targeted the former high range Cesium-137 
calibration well. No radionuclides were detected in subsurface soil that 
can be attributed to licensed operations of the facility. These results were 
discussed with die RGB and were found to be in agreement with split 
sample analysis conducted by the RGB.

Based on the developed conceptual site model, TMO will develop a Field 
Sampling Flan that will include investigation of potential radiological 
residues from interior operational areas previously inaccessible, identified 
interior and exterior AOCs, roof areas, ventilation ducts, liquid drains, 
and groundwater.

ERM 3 THERMO FBHKR/99013-3/31/09
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outlinie ^ steps
identifkatipn of.remidial ar^ and site-releaM goals, remedial methods
wd. means of \^teri tvahagement,.iinal stetw®^^^ requirements to 

■ !yerifyvthat^em:i^^ ;j^)als:haye been achieved, and .tiKe fihimcial assurance

The resultS;X>f ;ate ch< racterization conduct ^will act as the basis for 
identifying radioiogi ^ inipacts to building stractures^and/or the 
environm^t that wi j|-be addressed througjh the process of site 
decommi^ipnihg. .A »te .Decommissioning Pl£m will be developed that

remaining to complete decommissioning including

necessary to support site decommissioning. Following public notice and
approval pjf the^Deco ntmussioiiing Plan by. the RCB, TMO will tiien file an 
cuhen^dment to the fa ality radiological ixiater^ license;to include the 
-Decpmiiussibhing'Fl in to the Ucerise, complirte site decommissioning, and
apply for terminaitioi 
following decommisi

■ ; 1.. ^ r> .*

i':. t

ii-.li. >‘s.

■ .V.'"

.J’ .. i

ERM

L|6f the radioactive nikterials licmse for the site 
ioning ai^vities.

-V,
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INTRODUCnON

. .

BACKGROUND

Thermo Fisher Scientific (TMO) notified the New^exico Environmental 
Department (NMED) Ra<hation Control Bureau (RCB) on 6 Jime 2007 
(Appendix A), of th|^ intent to cease principal manufacturing activities 
and^begin the process Of decommissioning of the former Eberline 
fiistruiiient Corporation facility located at 5981 Airport Road in Santa Fe; 
New Mexico (defined as the "site" or "facility") shown on Figure 1-1. In 
additioa TMO has also provided various correspondence concerning 
chafacteriisation and decommissioning options, planned activities, as well 
as proposed schedules for RCB consideration and coiiunent (Appendix A). 
The facility, constructed in 1968 ^d subsequently added to in 1978, 
developeti mantifactured and serviced radiological detection 

instruirientation ^d utilized raidioactive source materials'under a 
Raidioactive Materi|il-License issued by the RCB (Appendix B). The 
prdc^ of decommissioning this facility requires the safe removal of 
licensed radioactive nuiterials and Cohfirihatioii that wy remaining 
residual radioactivity is at a level that permits i^ease of the property for 
Tinrestricted release arid terrninatidn of the Radioactive Material license.

Environmental Resources Mariagonent (ERM) arid Safety & Ecology 
Corporation (OTC) were retained by TMO to assist in the identification of 
remaining--radiplogical materials, the mahagem^t pf those radiological 
materials rdnainiiig at the site, and to assist with facility 
decommissioning;

PURPOSE & SCOPE

'■ This Historical Site A^essment (HSA) Report was prepared by ERM/SEC 
as a first step in tiie decommissionirig process leading to termination of 
the TMO radioactive rtlaterials license (Figure 1-2). The Cbntent of the HSA 
is consist^t With publish^ Nuclear Regulatory Commission (NRQ 
guidance; primly tiie Multi-Agency Radiatiori Survey and Site 
Irivestigktibn Manual (MARSSIM) and the Consolidated 
Decommissioning Guidance (NRC, 2000 and 2006). The primary purpose 
of the HSA is to complete a detailed review of readily available historical 
records and information concerning the site and its surroundings from the 
start of facility operations to title present time in an effort to;

ERM 5 THERMO FBHER/99013-3/31/09
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• Dcxnmient sitelphysical and demograpRic characteristics in support 
of the Decomn ussioning Flan;

. • Document site operations involving radiological materials use and 
management s t the site;

• Identify poteii ^ Areas of Concern (AOGs) whererradioactive 
materials use < ^d have resulted in radiological impacts to the site 
building, st^ tures wd/or die environment (e.g., soil and
grbuiidwater);

,■ • Cxmiplrte a prilimmarycia^ificaiion of areas of known radiological
’ impact,‘pptent ^ radiolo^^ impact and nbh-impacted areas;

.. V ' |T ■ . .1 ' 1

• • Devdop a.site :pnceptual model and approach to field
myes^gatibhs- n supportrof sampling.to. d^acteriiw the potential 

, for ra(hologica.|impacts^, building/structures and^mviroiiiiiental
ihedia.S

'A

K?

win butline the st^

ThetiSA R^o^iincl ides a smiun^ of site and suirburidihg area 
c|]|^rict«ii^^ ie; storage aiul rriahagerheht histbiyfpf radioactive

, ritetej^ at^^eisite>, i purir|pna;^pf ra4iolo^ spine or ariy faibwn 
, 4 ,, rdea% mcidimts, juu jthe idOTtificatibii ojf potential ACXEls tb support site-

; speq^G d^acteiizat on of i^piyn and/pf poterituj r^diblbgici impacts 
. j r t^^nindik|^,j5tructui^ and/of,die-eriviKmnienh From this iirioniiatiori,
,. { i site are h d^y <dassifi!^ based loh laiowti or potential

radiblbg^ inipacte ^ define future sampling requireih^ts to 
.api^priai^y charac i^ize die rite.

.! • I ^ ■ .. .
„ Thfir^i4fa^;Mte<dv^d«i®4zationco^uc]tedin.support;of iheHSAwiU 

abt mtify^radiplc^cal impa^tpbundii^.structures
and/br ^ emrirbnn ^ diat Will be addressed through the:process of site 
deccmnussibning' A ikte Decommissioning Han will be developed that

remainirig to complete decoinmissiorung including
ideritidmtion of remc dial ar^ and site release goals, Temedial rnethods 
ai^ means of waste i rianagement, final status survey requirements to 

, verify diatjr^edial 4 ;pab have be^ achieved, aridjhe financial assurance 
necessafy;;to.suppbrt site decomrnissioiiing. ' FoUowing public notice and 
ap^pvalpf die Deco iiiiiissibning Plan.by.jhe RCB, TMO would then 
requestiim'^eridnie it to.die facfiity radiological materials license to 

,;^indiude,d^ si^.di^bi cmiissipiiir^-plah, to complete site decommissioning, 
and apply^for termin ition of die radioactive rrlaterials'license for the site
following decoiTunisi ibning activities.

JERM THERMO FISHER/99013- 3/31/09
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This HSA Report is specific to the use, storage, spill or release of licensed 
radiological materials at the site in support of radiological 
decommissioning and termination of'the radiological materials license. 
Assessment of the use, storage, spill or release of oil and/or hazardous 
materials at the site is beyond the scope of the HSA. Assessment of 
potential impacts to the site associated with npn-radiological constituents 
will be conducted following termination of the radioactive materials 
license in support of a future sale of the property.

REPORT ORGANIZATION

The remainder of this report is organized in the following sections:

Section 2.0: Site Description: Documents the physical, demographic and 
: environmental characteristics of the site and the surrounding area 

including: Facility-Location and Description; Current and Future Land 
Use; Potation Distribution; Meteorology and Climatology; Geology and 
SeWniology; Surface Water Hydrogeology; Groundwater Hydrology; and 
Natural Resource.

Section 3,0: Facility Operating & License History: Documents interviews 
with former employees of-the facility; the operations and the history of 
use, storage and release/spill of radiological materials at the site; and the 
history of tire radiological materials license, amendments and compliance.

Section 4.0 Records'Review: Documents the re^ts of federal, state and 
' local record reviews arid available puHic information regarding fire 

histoiyjand use of the site.
►

Section 5.i) Decdinmissioning Objectives: Documents site 
decotrunissioning objectives to be d^cribed in tiie Decorturussioning Plan 
and includes an initi^ radiological classification of site areas as impacted, 
potentially impacted and non-impacted. .

Section 6;0 Conceptual Site Model & Charactoization Plan: Presents a 
conceptual model describii^ tihe potential for radiological nuiterials to 
impact buildings, structures and the environmertt and an initial site 
sampling and characterization plan.

ERM THERMO FSHB(/99013- 3/31/09
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2.1 FACmnYLOCAJiaiillAND DESCRIPTION

The forniCT p>»Une 
Airport Road in Sant^' 
or "fadlit/') shown 
of the Santa Fe HazaJ a] 
of Albuquerque, and 
Alamos.

njstrumeht Corporation facility is located at 5981 
Fe County, northern New Mexico (defined as "site" 
1 Figure 1-1. It is approximately 6.5 miles southwest 
pproximatdy 58north-northeast of the City 

approximately 25 miles southeast of the City of Los

Tte site,^tuated betr /ie^ the Sangre de Cristb mountains.to the east and 
,the Rio Grande River^ "^ 
topo^aphic Section

ip the wert; occupies approximately 11.4 acres in 
I of T16N; R8Ei(latitude'35:6369 horth;lpngitude 

1<J6;Q37 wret) at £ui elfeyatum of 6,497 fbet above meam^sea levd (insl).
• . ’r- Figure 2rlviliu|hrates site: location, lckal'sdtihg; ahd!,^ws the regional

soutiiem;dTucture (4 
'Corporation in; 1^. 
Annex, was added or 
(pgufe 2^.; The twt 
Thestnidtui^ cohds'‘••Fir

The four radiological
tte'main^lmdding: T

Calibration Well, and 
coiistruction sketches

site geritiy sloping- from (east tojiveit' at a gradient 
ipet/foot,

topo|^aphy around t 
of approximately 0.0'

The;site crmtaira two structureiotaling 66,600 S(^are feet (SF). The
SF) constructed byEberline instrument 

A 25,000:^; addition, ieferred to as the En^eeiing 

;the northern end of the eating bidding in 1978 
buildings are cpimKfed by a coverW loading dock. 
I )fia concrete slab on ^ade’ytith' dhd(er block wall 

construction, witii eidi brick facing or cein^t piaster pn the exterior, 
and painted or dry-w dl construction pn the interior. roof is
constru(Cted of preeca ^vcdicrete scctibiis with an angled'tile canopy
arotdd^the'perimetei| of the building. Selected constructipri drawings are 

- provided in Appendi <lc. Site-photographs are ii^uded in Appendix D;

^urce wells are located in the northeast comer of 
lese wereladded to'fhe facility shortly after the 

jcbmpletioh of the ma n structme. "From west to east, the wells consisted 
■ of a-Neutron &urce 1 V^ell; a Low Range Calibration Well, a Mid Range

a High Range .Calibration Well; ^Original 
^d photographs of the wells, including historic 

photographs of sealet I sources within the wells, are provided in Appendix 
C and p, r^pectively i|

Utilities servidrig the fadlity include electric, natural gas for building heat 
. and cooling, as well a s.city water and sewer (Appendix Q. These utilities
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wcK connected at tiie time of constraction. There is no evidence that 
potable wells or septic systems were installed at the site. The high 

' pressure gas and water lines enter the facility on the east side of the site 
off of Airport Road. Sink and floor drains throughout,the facility are 
coimected to the Qty of Santa Fe sewo: system at the rear (north) of the 

i facility fliat coimect to an eight inch sewer main running no^ on 
Indust^ Park Road. A sewer ditch easement exists along the north of the 
facility, which is shown the site aerial photographs (Appenclix E).

Review of available records, site reconnaissance and personnel interviews 
indicate that th^ were no Aboveground Storage Tanks (ASTTs) or 
Underground Storage Tanks (USTs) installed at the facility. All materials 
■brpu^t into the facility w^ in small quantities (55-gallon containers or 
less); there was no record of bulk deliveries to, or storage of, oil or 
Ifa^dqus materials at the facility. '

The facility is accessed by two driveways off Airport Road; a gravel drive 
to the east that wraps arotoihj^ facility to he loading dock area, and a 
paVed;drive^'he west hat leads to he main parking lot and access to 
he fa^;^ (Figure, 2-2). Ihe iimnediate area surrounding he fadlity is 
landscai^ while.he rear (noiih) of flie facility remains undevelop^. 
The parking Jot hraiins gently to a shallow unlihed ditdi along he western 

. 'edge of he property; which leads to a culvert beneah Aifpm Road , 
(Appendix C, t) and E). The majority of stormwater froiri he facility, 
including roof drains, lead to he parking lot, wih he inain roof drain 
connected to a subgrade dry well (Appendix C).

AND

The subject property sits immediately outside the Santa Fe City limit, and 
is cuirentiy zoned as commercial/industrial by he Santa Fe County Land 
Use Department The surrounding prop^es.^ toned prii^ily 
residential wih mixed commoxial located along Aii^ort Road.

>The surrounc^g properties currently contain:
*■ Vacant landto the immediate noth wih residential dwellings to 

heiio^east;
• South i^eadov^ Road to the e^t wih a commercial gas station 

(Conoto)*beyond;
• Airport Road to he souh wih commercial properties beyond to 

he souh and soutlvsouhwest; a school (Sweeney School) lies to 
the souh-souheast; and

• Residential dwellings to he west.
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on cpnuhunia tion with'the County ^nd Use Department 
, . mgar^g future lani I'use, tfie^City of Santa Fe will be aiihexing the entire 

; .Agua Fria/Traditipre UH^toric Community including the Object property 
f (ERl^’2[K)9a);^ .H i;^r3 is a map of the futdre'l^ ih the area of the

■ sit4 obtained fromth^'city.of Santo Fezdnihg'Website (City of Santa Fe,
•; 2009)./As shpwivthi ate vHlU faU^urider an "industri^" zoning

i i f i. • / d^gnatiori^ahd.suri nuidihg property zoning will ihdude bommerdal,
C - lesidenti^^ parks; ail j^public/institutional. - ■

.POPULATIONDiS'. JUBimON

4 t: ;(caloda^h^amglte
''4.;

■ ■. -i

apprdnmateiy if

t.

r: < de^jcribedpreyiOi sly, die former Eberline facility is located within
' < Santa Fe Cbuntyjadji cl^.tb the Qty of Santo Fe, New Meidco (Figure 1-1). 

Demo^aphic data fc r|dte2^Xib census are availab^^ from "the US Census 
webkte for various h nd ar^. (TJB Census^ 20^). In 2000, the tbtal 
ippp^dpnifcff tte Co imty was 129,292;'^with dieCem^^ 
a2pp7^{^ lk2,955(andiayivage annual increa^ of

-Aap^wro^dmately two p ^ent). Pbpi^
^te levd ip^ectibns to determine iui average

..iiicreaw to 2(^ >1 peh^t per year, and appljdhgdtotira the
................ - . .' COimt^pf^ulation ir 2000) shbW an etpect

» ♦

■" . ■ i

'1,V ■

by; 2030. Table 2-lT stimihari2»s the projected
r-poppiatUm datte ' ’ ^

Ba^ on the site'sio ratipiv^ah area of^approidxnately.pne sfpiare mile 
centered^ the;site;\ ^ cbiiside^ in the'^detail^ ev^uadon of 
population date. Wi the see^ iuea around the fa^ty, the following 
census tracts emd ass )ciated bibd<;'grbups wereidehtifiedr

• ' Census Tract! 2.01, Block Groups 2 and 3;
; ’ "-i'h ’V.’ ■,j| ' tp'i;;’,'' i ■ .

•i Census Trto' 2;03,;Bl0ck:Group 1; and ^ 
4. * ^ceh^T&t i^Bicxac&ups i;:3; Block Grouj» 1,2, and 3.

i'.

Within the block groi ips noted,.pppulation date were reviewed based on 
census blocks (tihe"^ kUest ai^'for v^dh cehras mfOrmatidn is collected). 

■ B8.paifi^hlQ^;wer s^etertnin^ltohe within the search area. Note tiiat
blpd^ partially mth^lthe search area were'classified as "in" or "out"

of the block within dte^area. The induded blocks 
were sbited by cbinp »s direction info fOin' qi^di^ito, with "north" 

including every blocl from NE to NW and sabh for the remaining

based on.the fraction

^1' 4 ^ directiohs. ,

HtMK •

4 ‘‘■'4 '
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The block-level population data aiid quadrant location information are 
sxmunari^d in Table 2-2. As shown, the total population of all blocks was 
8^18-with the largest fraction (3,923) present to the east of the facility and 
the smallest (575) to the soudi.

Ba$ed on the census blocks, race data obtained for the county as a whole 
shows the majority (74.7 percent) of r^idents are Hispanic/Latino, 
followed by non-^paric white residents making up 19.8 percent, with 

all other races (Native American, Black, Asian, Pacific Islanders, etc.) 
making up the remaining 5.5 percent.

METEOROLOGY AND.CLIMATOLOGY

Understanding the meteorology and climatology of the site area is an 
important element of the HSA. Wind and precipitation may carry 
radionuclides, and when combined with other physical characteristics of 
the rate summariied below, may contribute to runoff to surfifce water or 
inriltration fo groundwater. This information, combined with rainfall rate 
and wind dir^Oh, will contribute to developmmt of a Conceptual Site 
Mpdd (GSM), disdissed further in S^on 6.0 of this HSA.

Santa Fe is located in die northern Rio Grande Valley of New Mexico, 
situated in die foothills of the Sangre de Cristo motmtain rsmge. New 
Mexico in general has a mild, arid or semiarid, continental climate with 
associated characteristics of low precipitation totals, significant sunshine, 
low relative hxunidity, and a relatively large temperature range (annuaUy 
and daily).

Meteorological data and summary infomiation were derived primarily 
frbni die websites of the Western Regional Climate Center (VVRCC)
(http: / / www.WTCc.dri.edul and the New Mexico Climate Center 
(http:/ /.weather.nmsu.edu/L Specific data from weather stations in 
proximity to the subject property, including the broadcast station KSAF 
weather station at the Swta Fe Coimty airport (approximatdy 2.5 miles 
west-southwest of the site), a weather station at die Santa Fe Police 
Academy (approximately 0:84mil« to the southeast), and tite Santa Fe 2 
weather station (appimdmately four miles northeast of the site) was used 
to describe conditions at the site.

Wind

Based on data collected between 1996 and 2006 at the KSAF weather 
statioii> the annual average wind speed is 9.5'miles per hour with the 
highest winds occurring during the months of April and May (Table 2-3).
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Erevailii^ wind dire iion; ineasured hourly; at the KSAF station from 1992 
to 2(X)^ isfronithe h ^:th asrshown iniTable 2-4. "Figure 2-4 illustrated 

prevailingiwihd via c jwind rdse plot of data from the Santa Fe Police 
Academy weather sfc ition for 1999 hoiirly readingsj

I

To evaluate atmosph ^c stability,iEasquill stability class information was 
sougjht out bas^ on iata sets atthe nearest weatha stetion to the site (the 
Santa Fe Police Acad ^y). ERNl obtained hourly data from the Academy 

^ w^dier ^ition for 1! |% and (the most rectent atmospheric data sets
that include PasquH I jclass design^ons) from die New Mexico
Environment Depart nent's Air Quality Bureau. Evaluation of those data 
sets showed an avera ^ annual Pasquill stability to te between C (sUghdy 
unstable) and D (heU ital)/dc^ tO' the neutfel designation.

Temperature
■ ■ , ■ ■ ■, ^ 5 . • vQimatplpgiGd data ii^thefojm of climate horinals prepared by the

t vNatioiid'ClUiiiiaticPa^Ce3iti^l(NCDCZ)'anddo\^
Western’R^dhC^ ^'GentCT (WRC^ website for the Santa Fe 2

' vteathenstetidn are s immarii^ in TaUe 2-5. Ihe hcamals are based on
data pdlleicted betwet h 1971 and 2000. - As sltev^ the auinual meain 
temperature at the w iather station is 49.4" Faluenheit (F) with a monthly 

V meanrange from 29.2
tanpi^tureran^ fi 

..........'jv-..................................................................... '

or V frPr^pitation

An annual average sr

.ayda^ measur^^ir 
^ . r repprt^'for:all mbnti

, and only'January has

?1^!

■II

a
in January to;69i8"E>in July. The inean 

•^342 fo 64.7?F oh'an aiihuid basis.

iiPrecipitation in ^ eu ea is focused around brief thunderstorms diuring the 
moiidis pf. July and A ugust that accounts for approximately 30 percent of 

i dte;anhual total.- ilW s is supplement by frontal events throughout the 
.! year linkPdiin gOTera'to Pacific Ocei^ storm movement across thei,m genera^ p racmc uo

,cpiitirie*tt.

t)ata from,the Sw^t® * ^ 2 weather station NCDC iiormals (Table 2-5) show 
'' ilaverages 14:22 inches per year. The lowest mean

■ihcm^y.pi:mpitetiOii;(0.5iinches) occufs-ih February and the highest 

■ mean precipitation.(2 inchffij 'is’lecorded in July. Despite the mean 
normal valiies^it is n<|>t uncommpn for a month to pass without any 
precipitation in the ai itlhfiate of New Mejoco.

Lowfall of 19.4 inches was recorded for the Santa Fe 2
weather station betwi ^ 1^72 and 2007 (Table 2-6), with the highest

pecembCT. Despite the:pc»sitive average snowfall 
IS froin' October to April, accumulation is limited 

positive value for average snow dep^
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Relative Hiimiditv

Relative huin|dity infonnation is presented for various New Mexico 
locations for, both morning and afternoon by the WRCC. Although the 
data set.does not include Santa Fe specific stations> the relative humidity 
data for tte Qty of Albuquerque (further south in the Rio Grande Valley) 
is considaed representative due to the similar physical setting. The 
WRCC data, summarized in Table 2-7, shows annual average relative 
huihidity levels at 60 percent and 29 percmt for the morning and 
afternoon time frames respectively. The lowest humidity measurements 
were recorded during the months pf December and January vdule the 
maximum values occur during May and June.

Evapotranspiratibn

As would be expected in an arid climate such as that of New, Mexico, 
evapotranspiration occurs atquitehigli rates. Pan evaporation data 
measured from 1972 to 2005 for the Saiita Fe 2 weather station (included in 
Table 2^) show an average annual evaporation of 60.22 inches. Nonet 
evaporation is reportedTor tiie months of November through March, and 
the highest monthly average is 11.31 inches in June.

Severe Weather

Severe weather events that took jplace in Santa Fe County from January 1, 
1950 to November 30,2008 are summarized in Table 2-9 (NCDC, 2009). As 
shown, a total of 136 severe stonri events were recorded over that time 
hrame, including:

• 20 tornadoes; .
• 54 hail events; and
• 20 thunderstorm-related high winds.

The severe events in Santa Fe County resulted in three deaths, 13 injuries, 
arid over 1.2 million dollars in damage to property and crops.

The dtiratiqn and intemity of precipitation events anticipated based on 
data from the Santa Fe 2 weather station is reported by the National 
Weather Service and is included as Table 2-10 (h^S, 2009). As ^ 

example, the table shows an esthxiated 1.96 indies of precipitation could 
be^pected in a 6(>-minute duration event every 100 years.
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Air Oualitv

The US EPA regukte sjNational Ambient Air Quality Standards for criteria
\,i pollutants; includmg carbon moriQxide/nitrQgeii dioxide, ozone, lead,

" * 1 i-jn. /liVif O K 0\if 1 <4 " lA w4* ' <4 “ft ^w4 * 4>l«

1. Attainment A e^ - areas iii which the concentrations of each of the 
^ ^'(xiteria pol liilitants do not exceed the Ambient Air Quality 
Standards >1^ =

2, Nonattainmei ti Areas ~ Areas in which the concentration of each of

.3. Maintenance; ifeas - Areas which hayerprevioustyibeen designated 
iasNbnattainh mt;but whidvhave improved and;area currently

Ozone,Maiinh nahceiareaurSunland Park

This maihteha ice ^ is located at the Phelp^ Dodge Ghino 
Copper Smeltc fjin Grant County. The maintenance area is defined 

dius region aroimd the smelter. The maintenanceas a 3^5-mile n
area also inclu ies high elevation areas within an 8-mile radius.
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• The Doha Ana County Natural Events Action Plan for PMIO 
In December 2000, the Bureau submitted a Natural Events Action 
Pl^ (NEAP) for the county of Doha Ana.

Each of these classified areas are with^ close proximity of each other, 
with the nearest to the site being the Phelps Dodge Copper Smelter in 
Grant County, New Mexico, approximately 277 miles south of the former 
Eberline site.

GEOLOGY AND SEISMOLOGY

Another key component to developing the CSM is imderstanding the 
regional and site geology and seismology . This inf drmation will assist 
with defining the potenti^ hdrirontal and vertical extent of potential 
radiological contamination, as well as the potential transport of 
ccmtsuninants to surface or groundwater.

Regional Geology

Santa Fe, New Mexico is situated within the M^can Highland Section of 
the Basin and Range Phyac^aphic Province and adjacent to the southern 
lx>rder of the Southern Rocky Mountain Province. The area is t)^ified by 
structural basins bounded by block-faulted mountains and rivers incising 
the basin fill deposits (New Mexico Geological Society, 1996). The city, 
and former Eberline fadlity, lie within southeastern portion of the 
sediment-fiUed Espaftola Basin, bounded to the east by Precambriw 
crystalline rocks of the Sangfe de Cristo Mountains and to the west by 
tertiary age volcanic rocks associated with the Jemez ^dem (Figure 2-5).

The Espaftola basin is filled primarily by sediments of the late Tertiary - 
^ly (^fematy Santa Fe Group/derived from Precambrian rock 

exposed to the east and iKnrth. To a.lesser degree, sediments derived from 
the Jemez volcanic field to the west are present (Broxton and Vaniman, 
2004). In additiptt, ihore recent Quaternary alluvium (five - 40 feet in 
thickness) in the form of fluvial terraces and fan deposits unconformably 
overly the older sediments (Lazarus arid Drakos, 1995).

The Santa Fe Group consists of gravel, sand, and clay in lenticular 
unconsolidated to moderately consolidated deposits. Interbedded 
volcanoclastic sediments are present is some areas. The more recent basin 
fill'(Quatemary) is primarily unconsolidated interbedded gravel, sand, 
silt, and day G.'Robson arid E. R. Banta, 1995). Broxton and Vaiuman
(2C|04) note fiiat the total thickness of the Santa Fe Group is debated, but 
repdrt various researchers estimates ranging front 4,800 ft in the eastern
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■,L and.nQrthem part of 
sections prepi^ed fot

:|^e Espafiola basin to 10,000 ft based on cross- 
the central and western parts of the basin.

of the Tertiary Santa

Stiata deposited priO :!to the basin development, including upper 
B^eo^i: (Mississip; ian to Permian), Mesozoic, and Cenozbic 
sedimentiuy rocks, a e believed by some researchers (S. G; Robson and E. 
R:?Baiit4ll995rmd o llers as dted in Broxton and Vaniman,f2004) to be 

present beneath the S imta Fe Group within the Espanola Basin. Other 
references report the upper Paleozoic; Mesozoic, wd Genozoic rocks were 
stripped from the Esj >aftola Basin area completely prior to the deposition

Group (Bfoxtori and Vaniman, 2004);

Thus, bedrock forma ions that,Ixtund the basin either consist of granite, 
quartzite, schist, and ^iss of Precainbrian age only> or include marine 
(^bonat^, vblcanics and clastic sedimentory rocks of P^eozoic age and 
Glastic:sedimentary .ri >i^ and volcanic rocks of Mesozoic and Cehozoic 

age underlain by tihe Pkecambiiah crystalline rock (S. G. Robson and E. R, 
Bahti^ 1995; Broxton md Vaniman, 2004).

Site Geology

Figure 2-6 is a gfaphi ^-describing the ^logic histbi^ arid stratigraphy of 
itheri^bn GoKrison,; ^).

As^discussedrabove, 1 ne facility sits a^ basin-fill sedim^te of Tertiary to
([hiatiana!^ age. Figih^ 2-7
.topogt^^c quadran that includes tiie site. As shown oii the map, 
mi^en^oi(»ene)'« ntori^datediSieet-wash deposits ri 

^ ; i with dld^ Q wteriiaiy alluvial sediments expedrid to present
beneath. According 1 b| Lazarus arid Drakos (1995), t^ alluvium varies in 

, ^ . thkkiiess from five ti <40 feet in the:ar^ of the site arid unccmformable 
■ owrliesTeriiaiyteQi^terntoyfprinatipiisincludedtheSaritaFe Group, 

specificblly file Anchj ijandTesuque Forrnations.

The Ancha Js siinilar o the undeflying.Tesuque Formation, having been 
diriiVed frcM both th< li E^recarritriian bedrock aryl the Tesuque itself. The 
strata.is de^bed as ipinkish^tim grayelinterbedded with minor 
amourits of ^ds an< -silts (McAda and W^iolek, 19^) titat lies 

. \. unconfoimable atop 1 he Tesuque. '
‘-.i. ■'

The.tesuque Fonnati irn, corisisting. of alluvial fan arid fluvial deporits, is 
'Myariotiriy described a ; j"pirikish-tari soft, arkbsic; silty sandstone and minor 

. cbriglom^fe ^d sill ^one" (M^da and'Wasiblek,1988) and "pink, tan,
V* buff•^blb^ed alty to c m^omeratic sand and sandstone typically 

' 'mtio'^ded with da] ijmcl sihstone beds" (Lazarus and Dmkos, 1995).
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Whereas the Ancha lies undeformed/ the Tesuque Formation dips to the 
west approximately 10 to 25 degrees (Lazarus and Drakos, 1995; McAda 
and Wasiolek, 1988).

Based on soil borings conducted in December 2008 and January 2009 to a 
depth of about 40 feet, the geology of the site consists of unconsolidated 
deposits, with the following g^eral sequence of deposits:

• Sand and silty sand, generally present from 0 - 20 feet below 
aground surface;

• Qay up to 4 and 4.5 feet thick, generally present around 20 feet 
below ground surface; and

• Gravelly sand, generally present below the clay layer and 
continuing down to 40 feet below groxmd surface.

The soil conditions were damp to moist, but not wet, indicating d\at 
grpxindwater w^ not.qacountered at any of the soil borings. Soil borings 
logs are prpvid(^ in a spil sampling-report disct^sed in Section 6.2 Pf this 
FKA and provided in Appendix J.

Regional Geologic Structure and Tectonics

The structural geologic features of the Santa Fe, New M«cico area are the 
result of relatively recent geolc^ activity. Tertiary and yotmger. As 
discussed. abpve, Santa Fe is located near the eastern boimdary of the 
Espanoia Basin (Figure 2-5), which is one of a number of interconnected 
bas^ diat make up theriRio Grande Djepression. The development of the 
ba^ns is the result of continental rifting diat initially began 29 million 
years ago and continues today. Figure 2-6 ii^udes a geolPgic timeline 
and summary of geologic evoits for the Santa Fe area.

The rifting that followed the early Tertiary Laramide orogeny and created 
the Siamgre de Cristb range to the east; is described by sonie as a 
ciMitinuatipn of Laramide deformatipn (Ghapm, 1979; Gather, 2004; Smith, 
2004). vThe extensicmal forces which foUpwed the compression of the 
Laramide created a series of uplifts and associated down-dropped fault 
blocks of significant elevation differences, as evidenced in the tiiickness of 
basin-fill sediments along the Rio Grande Rift Zone (Chapin, 1979).

Fault zones mark the structural boimdaries of the Espanoia Basin (Figure 
2-8), including:

• to the e^t, north-TOuth trending buried thrust faults along the 
Szm^e de Cristo Range, suggesting that during baan formation 
Laramide and older faults may have been exploited;
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remain^ signU 
the i^ori^ riftiiigr’

to'the west, th j^Pajarito fciult zone and possibly the Canada de 
CbcWti fanlt.z ine furdiCT west; botii north-trading (Broxton and 
Vimimah, 2001); and
normal faults il the Embudo fault zone to the north.

•Ij . . » . ....cant s^cto^ features of the area ^6 resulted from 
}lcanism lU^ed to faulting and crustal thinning

withihahd adjacOTt \ o 
million years ago anc
fields bound ihe Esp|Aola Basin on the west and southwest respectively. 

Seismology

As would te expe^
(discussed above), Modco has an active seismic histpty. Researchers
frothy New Mexio ^ Institute Of Mining and itechnSogy have developed
catMpgs of earthqual
IftaineoE 1869 to 1998 j^^Figure 2-9 (from S^ord,L^ Jakash,
2002) illustrates the e ncentears^of earthqU^es in tltt region having

fe^OticeToPbl^O; s 
ide/RiftGrande/Rift. 

-Regarding, seismicity

the Rift Zone in the Santa'Fe area begw around 14 
he resulting Jemez and Cerros del Rio volcanic

ijconsidering the tectonic setting of the region

£s for the-state and^dOri^^ the time

moment magnitodes m 3.0 or greater. A total of 155 events are plotted for 
the time pehod of 19 G to 1998, E^dent'on thle figme is:the toncentxation 
of events (36) in an a ^ refened to as the Socorro Seismic Anomaly,
afi^dximat^y 140 m D^' scnith^duthwest of Santa Fe.'Seis^d^ in that 
ar^ is a^bu^ to c :iistal tiuhnir^: arid the ptes^ of

east-hbi^(^f in the Mea of S^ta Fe alimg (jxik^ with
‘ the.^bu&b fault^^^^ tiiat bOunds the Espafiota'Basun to the north) and
tiifii'^t^setfi^of’bt^Oilslseismic activity^ trendinghorth^Uth witii the Rio

in the aj^ mOre local to the former Eberline facility, 
Brddbn andVahima i.'’(2004) report that the Paj^to faxdt ^ne that forms 

^ ^ . the; westem bouhd^ r^of the ^panola- Basin remains active, and a strong 

T eiulhiqiuakfeTobcurred in 1918 approxinlately'25 ihiles sou^ of Santa
Fe. Accordi^ fo tile United States Geological Survey (USGS) website, the 

‘ ihodified MCTcalli int isity 6f flie event was Vn - Vin with reports of a
rupture of tivfe Oa^-s 
(USGS, 2609).

According to a USGS

ERM

surface arid residents being thrown from their feet

%ismic hazard map producdl in 2008 (Figure 2-10),
,the site is situat^ iri lili area where a peak groimd acceleration of 18 

pdrcent ^yity has A two percent probability of exceedance in 50 years. 
' llie'U^S r^^ l^tlO percent grawty "may be the threshold for
da^ge to pre-1965 s mctures".
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SUEiFACE WATER HYDROGEOLOGY

The former Eberline site is located in the Rio Grande Basiiv which is 
typified by perennial moimtain streamflow (derived from snowmelt and 
late summer rain) and ephemeral flow in the streams from the base of the 
mountains to the Rip Grande River (RF Weston^ 1995). Presently, flow in 
certain basin streams is controlled by release from dams used to collect 
surface watervfor municipal iise. Per the Office of the State Engineer, in 
2005,'surface water accoimted for approximately 21 percent of the public 
water supply that totaled 12,967 acre-feet.

Surface water'in the area surrounding Ihe site includes:
• The Santa Fe River, approximately 0.8 miles north;
• An intermitt^t drainage approximately 0.4 miles south and 

southwest of die site that feeds the Arroyo de los Chamisos;
• The Rib Grande River located approximately 16 mil^ west; and
• Gochiti Reservoir on the Rio Grande to the west, which maintains a 

pemument pool of 50,000 acre-feet.

The neiuest surface watrar feature for which flow data is available is the 
Santa Fe River. The river experiences intermittent flow primarily due to 
controlled discharges from two reservoirs located seven and nine miles 
upstre^.of the site, respectively. These reservoirs supply between 33 
and :4P per^t.pf Ae City of Santa Fe's public wate?r (Roy F. Weston,1995; 
Robbins, 2005).. The neairest stations where flow is gauged by the USGS 
are approxintetely nine miles upstream (between the two re^rvoirs) and 
approidmat^y 10 miles do>vnstream at a location above Cochiti Reservoir. 
As the upstream station is above a reservoir and therefore is flow- 
controlled by the city, data for the downstream station number 8317200 
was conside^,more, representative of flow near the site., From October 

2007 to Septembier .2008,-1^ mean discharge in the, river was 6.02 cubic 
feet per second (cfe) with a peak flow of 348 ds occurring on July 16,2008 
(US(^, 2008). The mean discharge for the 21)08 USGS water year is 
illustrated in the plot pi> Figure 2rll.

The former Eberline site lies outside the 100-year floodplain of the Santa 
Fe River in an saea characterized by FEMA as "Zone X - 0.2 percent 
annual chwce flood" as shown on the Flood Insurance Rate Map included 
as Figure 2-12. Surtece drainage at the site area is to the west and soudi 
based on the.topographicmap (Figure 2-1).
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GROUNDWATER I pJROLOGY

, Within the Esp^bla Basin, the Tesiique-Fonnation is tire mo^ significant 
water-be£^g unit a id the pnnuuy aquifer for the Qty of Santa Fe (Roy F 
Weston, 1995; Lazar is arid Dral^'1995). Shallow growidwater has b^n 
deted:^ at the top b the Tesiique '^Orig the contact with the overlying 

Quaterri^ alluviun. at some Ideations, though tire occurrence is 
discontinuoiis and c( tntrollM by:i^tbrs such as the presence of 

paleochaimds iNrithii i;the alluvium and the loss of shallow water into 
high-penrieability fr iCtures in the" Tesuque (Lazarus arid Drakos, 1995).

Recharge tothe Te^ i^e occurs primarily via precipitation and 
streamflbw infiltrati( in alpir^ the San^ de Cristo froiit to the east. This 
ieduirge at eleyatior provides the dri^dng foire for the regional flow 
direction to the west wheie^^oundwater ultimately discharges to the Rio 
Grande River (or its nbiitaries) or is intercepted by supply wells (Lewis 
and West, l'W5; ^ smd brake?, 199% Fi^e 2-13 illustrates
regio^ jgrbuiidwab r|flow pattenis witiun the Espanola Basin, being from 
ea^ to we^, cohsistE ijt with rdi^ge aue^ hi the Sarigre de Cristo
mountains, and tire j id Gmide River as the prihiary receiving surface . 
water. Also shown* re the localized effects of pumping wells that supply 
the Gity'bi Santa >Fe i aj^roxuhatdy 26 porcWit of tihe public water
(based bn New :o Office of the Stete ^fogineer data for 2005).

' feet at the Tesuque/ ol^iyuig'alluviam bbuhcl^ in dbse proximity to 
■ the'Santa Fe River ^ nvii aii:d:!Wert,i995; Lazarus ahd'Drako®, 1995). Nb 

^data was available re gardinjg' itiib depth to ^hndwater directly beneath 
thedte. i

inventory of wati rjsupply wells surrounding the site (approximately 
foM:i^uaremB«5 ah«i[uidud^ topograp^'S^ arid 12, T17N,

■iVr

R8E; and'Sbetidhs 6 a tid 7, T16N; R9E) waS conducted through the New 
^ M^cp^cb’df the Jtete Edging (NMSE,-26o9): The rMults show 187 

wells in the area sear :hed, wiA^aii averai;^ water de^ of 309 feet below
ground surface. The 

'^'indtidj^'in Appendi

Groundwater is the j nihary natural resource present in the vicinity of the
Jsifc: In 2005; ground 
water withdrawal foi

ERM

search results fbr the four topographic sections are

,J. .

yater made up approximately 59 percent of the total 
Saihta Fe Cotmty (per Office bf toe State Engineer), 

and 31;810 acre-feet < f water weto removed frbm toe aquifer for public 
supply, irrigation, an d' commercial/industrial uses.
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As illustrated in Figure 2-13, the direction of groundwater flow is 
generally to the west, perpendicular to the groundwater flow contours. 
Lazarus and Drakos (1995) report Tesuque Formation hydraulic 
conductivity ranges 0^-6,0 feet/day in the Espanola Basin as a
whole with an estimated rate of 0.7 feet/day in area of Santa Fe. Those 
researchers also note an unpublished pumping test at the tiine from a city 
supply well )^t yielded a calculated conductivity of three feet/ day. 
However, bail-down and slug testing yielded a range in hydraulic 
conductivity locally in the sh^ow aUuvium/Tesuque boundary aquifer 

of 0.2 to 0.4 feet/day (Lazarus and Drakos, 1995).

NATURAL RESOURCES

Natural resource production, fuel and hoh-fiiel, continues to play a 
significant role in ^e.economy of New Me^o. Per the Newi Mexico 
&ieri^, Minerais and Natural Resources Department 2008 Annual Report, 
tlK.pr^uction value of min^ids in 2008 exceeded $2^ billion dollars with 
ah additic^ $2.2 billion in state revenues from oil and gas production 
(NMEMNRD,2008).

Santa Fe Count3^s iple iii itetural rewurce production falls primarily in 
the mdrieF^ arra, ^ aggregate in. the form of crushed storie, sand and 
^\r^.yo|cai^';^(^er, day, and puuhice all being inined in the area. The 
county is„dted irl'me annual report as a leading producer of piunice and 
silica flux.

Qiljproducbohls ye^ fh® county, 17 barrels in 2006 and 81 in
2007, md there wsL§.no natural gas production.

In the area stuTOuhding the former Eberline facility, commercial aggregate 
pits are common along the Santa Fe River to the north and northwest of 
the site, with the nearest piit located approximately 0.6 miles away. No 
mineral resources have b^ identified or.mined on the site itself.

THREATENED OR ENDANGERED SPECIES

Based on a sea^ of the Biota Information System of New Mexico 
(http: / / www.bison-m.org/ spedesreports.aspxL there are 32 animal 
spedes in Santa Fe County that have status designations. Th^ indude 
three bird spedes listed as "endangered" at the federal or state level and 
10 spedes (eight birds, one mammal, and one moUusk) listed 
"threatened", as detailed below. In addition to the formal d^ignations.

ERM THERMO FBHER/99013- 3/31/09



.0
"lip- 

v&"' L. '

.1 the state jnaintains a: i;inf6rmal "sensitive iaxa" list that includes 19 other
H .0.V-. .: sp^es.i ■) ' ' ■ -I]

s F'' 1 f- ^ 'ij
' sThe'sjp^es cuirentlj designate asv endanger^" indude: 

)SW^m^wn 4atdier(Ernpif^^^t^
> • ' ,Whiteri^i^ I tiifimg^ isi^ and

• the L^Tmi (siterm onHUarum atiuila^):

' •: 'Spedes with a^currei tjstate oirieder;d status of "threaten^" are:
• Bald^^g^e (H< Ui&iusleiusc^
• PjOTgriiie Fal< on (FoZco f^^nus tundrius)
• Violet-crowne ij Huniniingbird {Amaziliavioliceps eUioti) 

Boreal Owl (4 r^Kus,^meii^s) ' '' ' '
Burrowing Ov rt (Atiiene cunicularia hypugaea)

■ ' ■ * 'Giay:Vire6(ViTOlbm^^
^ »: f4;i ^i(iy^aiw^pr#&); and thi

- -C- ' M ..i :'.;!-7 y.-i .. iSitkniat^^coiis^adon/tte endang^^

At-ttijs Sfliitd Fc fscili Vp tilers'8T6 no public r6cords indicating tiiG pr6S6nc6

dogs wHhih^e : ^s'boui^ari^ wMedi^ abm^ not

o

’i' i'

-■■ 'f,- ■

■■u . ERM-

' ■ cimsider^,"didangc red" or-"threatdi^", future s^pMg activities^^v^
•.....■■ ‘-i

1"-5a' '• j ■ ^ ■ •.

I: y<:
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FACILITY OPERATING & LICENSE HISTORY
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o

INTERVIEWS

In order to develop operational history for the site> ERM identified 
persons of interest to be interviewed based on their work pcperiences or 
tenures wi& Eberlih^TMO. Information obtained included the 
individual's responsibilities or positions/ their recollection of the history of. 
Tise, and most importantly the haiidlirig and storage of radiation sources 
and radioactivematerials at the Airport Road facility. ERM 
independently developed an initial list of 22 known former employees 
who were involved in the operations of this'facility; only four of these 
namw were provided'by TMO.

A questionnaire was developed, which included a request to name 
additional former employees who Were involved in operations to develop 
further interviewsiwith-individuals whose selection was not ^potentially 
bia^ by the knowledge of the interviewers or ERM staff; With the 

, exception* of four additional names, the names of fonner employees 
proA^ed during the interviews were on the initial list. The complete list of 
those .interyiewed a^ the content discussed has not been di^osed to 
TMO beyoiid tiie contents of this HSA in order to maintain tte 
confidentiality of the respondents and the integrity of the hirtorical 
inv^gation.

The former employee interviewed to support the HSA included past 
presidents. Radiation Safety Officers (RSOs), erigineers, managers, 
technidatVs, shipping and receiving personnel, and menibers of the 
Isotopes Committee, with several titet were employed when the Airport 
Roadiadlity firstbegan operation in 1968. Unfortunately, <me former 
erriployee of great interest who served as the RSO during the receipt of the 
Americium Nitrate (AmN) was not interviewed due to his recent death. 
The irifdrmation provided.by the interviews, such as operating history, 
areas of SMirce storage and use, aivd known releases is provided in the 
applicableisections below.
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FACILITY OPERATl NG HISTORY

Eberline instrument !irporatipn moved from a facUity on Early Street in 
Santa Fe into ^ Air] >ort Road facility in 1969. This facility has operated 
under the State of N( ^ Mexico RCB liwnse Number CSQ67-^ with 
amendments and rer ^als from 1969 to pre^t (Appendix B).

I)

r. The:radioactive.mete iM ;Iicense allowed Eberline to use, store, accept and 
transship radiatidn s< >urc»''^d radioactive materials in-a safe manner to

, o^tdmCTs;, pjcrline

Pberline was a leddinig

was in the busing bf designing/ prptotyping.
^manufacturing, sellir g wd servicing many cataloged types of radiation 
detec^giwd ini^tc ring instnunehts,'detectors devices and systems. 
The custditnem for th< produdts xjmged from nudev power utilities, 
nati^ialnudearjabd ^»tories and their contractors, radionuclide and 
,sdurGe.m^l^abtine^ i,|nudearmedione d^artments at medical centers, 
hospitals and clinics, radiati(^Tthera^y deters, and many of &e other 
apprbximatdy 20,0(X plus radioactive materials licen^s of the NRC

supplier |bf radiation detectors.

i^.and matoifds were of several types, mduding>, The.radibactiyesoun
iiei^apsulated Qr s^ d| phdton^OT-gamma^^emitt used in^the deep

■ ^dd(^lweUs"/;"sti orilowerlbvdlplKtonspuice&maiiUy using 
G^uin437<|r Cdbal ^ radionuclides, and electropla^ ^pha or beta-

‘ gamma .sbui^ and iinetalUc Uraiuum:< soimses used fcfr ^edse beta 
I jemissipn’ra^.. Ther ^utipn sources afrdiradioactive;maferials were tised 

vto: l^detearaune iminiiun
' given radiatibn detec ion system could iheasure;.2) checkfor tfie proper 

radiatiOT response of ^ instrument or system over time and /or; 3)
;. c?yi3raj^:brKi!ecalfcat^]a radwtion dete^ otsystem for linearity,

iin detectable activity or concentration that a

•ifrecisibn or accuracy pdibration sources were getio-aUy^ sealed form, 
e3^e^fdr .soi^ t^ tiwere used historically for C2dihrafion'of liquid or 

g^'nii^toring instn ments. The signifrcaht exceptions include a seven Q 
source of Am>24t, wi i^ is presently being stored bn site prior to transfer,

(|s-137 source in a calibration well; which will be; „ aM adainag^ 16 ;Q
,),v ... -remediated.' Uranhin i|and thorium were also us^ in oxide forms.
„.. Additioii^ inforinati< in on>the Ana-241 source naaterid is provided in

,r ; ., Api^dix . L. Am-241

ERM

-was rievef ured in pfoductiori at tKe Santa Fe facility 
but was transferred t om the Albuquerque site prior to TMO divestiture 
for storage.

The areas of the facili y that stored or managed radiation purees and 
radioactive materials were identified during the interview process, which 
is sUminarired on Figure 3-1. Storage and handling areas included the 
following
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• Engineering Source Storage Qosets;

• Shipping and receiving areas;

• Customer service areas; and

• Laboratory and calibration zureas.

Storage was-within clearly identified rooms and areas of the facility. The 
two remaining.areas are Ae well-source room and Ihe radiation source 
storage room, bodt of which are locked and alarmed. The current 
inventory and location of radiological sources is provided in Table 3-1.

Other rooms or areas of interest where potential radioactive 
contamination may be’present include &e areas identified where Eberline 
products were returned by customers for service. Since radiation survey 
instruments were used by clients in locations tiiat contain radioactive 
materials, it is po^ble that retiuried instruments iiuiy have been a soxure 

, of radiological contamination. The areas of interest include rooms where 
Eberline products were received and serviced. These areas that stored 
radiation sources or radioactive materials were previously surveyed in 
2008^ by ERM/Dade Moeller andiound to be fr^ of radiological 
contamination (see Section 6.2 below).

All radiation sources and radioactive iriaterials used, handled or stored at 
the Airport Road facility were maintained by j^ople Who had received 
training specifically designed to ensure tiie safe use, handling and storage 
of those materials. All manufecturing and engineering personnel Were 
tiained as radiation workers and the remaining employees were given 
basic radiation safety training. The training consisted of a review of the 
ionizing radiation physics for alpha, beta, gamma and neutron radiations, 
and an emphasis on the exposure mitigating factors of time, distance and 
shidding tmder the principles of As^Low-As-Reasonably-Achievable 
(ALARA). Following this training and based on their level of training and 
authority, a list of personnel approved to use, handle, transfer or store 
radiation so^es and radioactive n^terials Was published for in-house 
use. This training was administered by the Eberline RSO, trained in the 
comprehensive practice of health physics.

I

The facility has continue to be occupied by TMO since termination of 
operations in June 2007. Site operations since this time have been limited 
to maintenance of the facility; removal and/or disposal of radiation 
sources, preparations for remediation of the source wells through 
characterization sampling, and preparations for decommissioning and 
licotse termination.
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FACIUTY LICENSE HISTORY
'■'.i

.i

The former E^line acility on Airport Road in Santa Fe has been licensed 
to transfer, n^ve, p Msess and use radioactive material since it began 
oration in 1%9. H ^line first requested a radiolojgiciy license from the 
State of New Mexico in 17 December 1976 to coiwlidate dieir original 
licenses under the N1 iC, formerly known as the JJS^Atomic Energy 
Commission (AEG): ^C No. 30^92-03 and AEC SNML No. 
SNM-2B9."This>licens ilcovefed.two Ebarline facilities, one in Santa Fe 

' i (Ewly Sfaert) mdthc ;other in Albuquerque, and was assi^ed License 
Niimbeir NM-EB&BI ^’(Appmdix B). This license rona^d in force 
uhtiLtiie f^ of 1985 \ /hen the license was divided,'and the facility in 

Santa Fe (Airport Roi id) was assigned a license by the RCB (license 
numberiCSQ67^^). -It ^ould also^be note^ that HTerline ^acquired four 

c6mpani|^{ from Gal forttia alQhg their radioactwe.niaterials license 
'i^ponsiMti«: IRT i 1982; and National Nudear, Reactor Experiments 

, aiid,Xet« behv^ l^l987..The possesion Hinits by;radi6iiuclide and 

: ^’activity,iieYel> ahd au l\orized acti\itira for:the Airport Ro^d fadlity are 
outlined'in a c^y of fte license; which is provided in-Appendix B.

The licensee, is requiilKl to.maintain records of radioactive materials in 
:tiidr pp^s«sion:as w ^ as records'of receipt dr shiprheritidr five years, 

source mventory that exii^^ soon aft^Ttenhirujition'of operations is
provided in Append^ 

' inventory-forwanled
K. This inventory predates ttie most recent 

to the RCB in 2008 Cma 2008)^ >

3;4 j v^CHprDEGQMJV ISSIONING HISTORY
I Jt . f ....

•t' +»•

I. - ■ ■ f ■ ■ r: • ■

iV ’Efforts ^'ongoing fa
■ i'- ' . .!

T.. *ri ‘.y

./ i fv. ^

: Mmdiwill be dispo^

ERM

f Based on former emf Ibyee interviews and reviewdf site records, there has
, been itorai^olQ^cal 'toediatiomperformed at the site.

Uemove all radiological source ifiaterial from the
fadiil^.^fAs,indicated above, severai recent canipmgfa Have rented in 
slfipmentsdf iiceiisec ;i naterials to otiier TMQ Ibcatiohs.’ remaining 

.. n^OTliouiCffi ait-the s ii e.indude an irradiator witfi three sealed sources, 7 
'.GifofiA^24i which /ill be converted to spedalifotm to enable future 
shipment and 16 tf Cs-137 associated witha broidi^-sou^ (Table 3- 
i). Scoping surveys i nd searches of the facility uncovered minor sealed
sources and prOCe^ r materials/whidi are currently stored in a locked safe

with toe Cs-137, source material.
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HISTORICAL SPILLS & ONSITE BURIALS

This section documents historical radiological spills, releases or burials 
that may have occurred at the site based bn interviews with former 
employe and review of available records to support radiological 
decommissioning and termination of the radioactive material license.

Each of the former employees interviewed declared that, to the best of 
their knowledge and with Only two exceptions, there were no releases or 
spills of radioactive materials at the site during tiieir tenures with 
Eberline. One reported incident involyed the rdease of licensed 
radioactive mate^ was a spill of Carbon-14 in a dosimetry trailer 

located outside the building (date unknown). Based on facility records 
and personnel interviews, there is no indication that the release occurred 
outside of the trailer or that there was any environmental contamination. 
This trailer wm later transferred to the Eberline facility in Albuquerque, 
who at the time shared the radioactive material license with the Santa Fe 
facility. SubsequOTt to this Thermo Fisher divested it's relationship vtith 
the Albuquerc{Ue bp^tion. The trailer apparently housed a dosimeter 
read out facility. The use of C-14 was presumably associated with 
calibration or source checks of radiation detection instnimimts. The 
quantity of C44 released is unknown, but typical use associated with 
dosimetry would have been ininbf. There is no mention of processes that 
would have involved significant quantities of C44 either within the 
interviews or as a licensed component.

The NRCs default screening level for G-14 on structural stufaces, 
3,700,000 dpm/100 cm2 (nrg fr 64134), which is approximately 100 
times higgler Ihw the default screening level for Cs-137 (28,000 dpm/100 
on2), indicating that C-14 is less hazardous than Cs-137. The scoping 
survey of tiie flbois and walls of tfie facility (discussed in Section 6.2), 
which included beta ra<hation monitoring, would have d^ed;ed a small 
faction at either screening levels. Wipe samples taken from Ae facility 
were analyzed by- liquid scintillation cotmting, which is the best industry 
practice for detection of loose C-14 contamination, did not detect 
radioactivity above background levels.

This information will be included in the planning for the facility scoping 
survey and outside su^cial sampling.

The second incident involved the apparent breach of a sealed source in a 
calihratibn well. This source contained an estimated 16 Ci of Cs-137. The 
material.is presently >m the high range subsurface storage well and plans 
are being'fbnhulated to remove the well and the source material for 
disposal^as part bf site deconunissioning and license termination.
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matei^;at ^ site.

No onysite imrials of

There were no.other reports of accidents/incidents or events regarding'the 
use, handling, shippi ng or storage of radiation sources or radioactive

None of the intervieweesreported the misuse of
radiation sources ovi :r>the history of facility operations.

radiological materials are known to have occurred at
the site. There is evi( fence of disturbed soil on the northeast isuea Of the 
proper^j;and a drain fo the,parking lot area, which will'belinduded in the 
planning of outside! oil stuveys arid sampling.

EEyimOFAERIA^jPHOtQGRAPHS

,ERM conducted a re' of available historic aerial photographs to verify
, repoitodj irifprmatip? iph site use and identify any ^eastof disturbance that 
could be assodat^ V dth possible unidentified dunipirig oif release of 

- ; - - hpens^ rediplpgical mafa^^
V, . ^t(^;ba^ to ai were M recent as ^5 (Ajppendix.E). The eto-ly

apri^ rc^^ial very lit de development throu^i^ 1950's, consistent with 
i - ^ B^t of the site. The firetphotopaph showing the

;fom% Ebdliiie fa^ ty is in w aerial taken, in 1973 tive years after 

cohs^ction of thejii ^ building; SeverM features are highlighted on the 
aerial phpt^kphs b on a review of operational records and 
mtdyiews with foirn er emplpyees.

•• ■ ■ ■ ' . ' h ■ ■ ■

As shown in cPnstroi ition drawings (Appendbc C) and aerial photographs 
:, (Appendix^E) takm.j nor to constructipiy an effliienhditchrah acro^ the 

( ptopd^rfrom ea^ (c tlfe site) to west,,~aM reihained m its o^ 
j - IbcatiOT'fpUpwii^ cp ^traction of,the inakilh^

, lEnj^eeri^ Annex v ras placed pvct this ditehiirilOTB and,another ditch
A . '; |p*^t^?*®d aroimd'tius addition and was

. rsuteequentiy remove d (l»ckBU(^)vSometime;in th&inid to late 1980's.
■ ' -f . ''f ■ ■ ■ ■ ■ ■ ■ .

, . . , . -The;1986 amal phot( graph shows a small tnckle:pf liquid across the
.npitil^rn end of toe p uking lot originating from the iioftowest comer of 
toe main Iniilding or l^ding;dock area. ^Former emplPyeesnoted.the 

presence of this featu [|e during operation, but were not familiar with its 
^ i^ ;Spurce. Photographs jm the drain pipef(^otographa 8 through 10) and 

this area of toe facilit ^^taken 26, Mardi 2009 sue provided' in-Appendix D.

, . jlhe .aerid.phptpgrapiit^en in 2005 shows what appears to be piles of
. '.dirt/cofiaeteintoeroirtoeastem comer of the site inside toe fenceline.

, , , ^ matend is np lo iger at;the site and,'basedroh employee interviews,
,toe iMtmal may hav ^been souTC^ from cons^tirudipn prpjecte adjacent to 

, toe site, tmfelated.to topline operations. Site photographs taken on 6
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March 2009 shows that the area has been cleaned up, with minor evidence 
of building debris such as pieces of concr^, pipe and roofing material 
(Appendfac D). Two concrete sections (about 1 foot by 4 feet) remain on 
die site.

o

o

A softball field existed north of the site in the 1980's, however it is no 
longer present.
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RECORDS REVIEW

OVERVIEW

Readily available rec >rds were reviewed and/ dr obtained from federal, 
state and local agenci ^ through data base searches, visits and

review focused on records pertaining to radiological 
is^es, pehnits and a >mpliance, which allows for further ass^sment of
the site's physical cor (iitions arid compliance history.

......
The facility is currehiy licen^ by the RGB and their records were 
reviewed. Local agei icies applicable to the facility include the City of 
Santa Fe Public Utilit es Department which is responsible for the delivery 
of potable water, the ppUection and treatment of w^tewater, and the
collection and dispos il of refuse.

DATA BASE RECORDS

iteiials

ERM contracted En^ 
database search of fe<ftl 
the prppe^ at 5^ 
presmted in Append^ 
for Testing and Mai 
and notes if any sites 
■in the spedy^ radi 
databases Only thOS(: 
di^ss^ below. It 
technology ix^ in di 
and is only accurate tja 
a list Of unmapped si 
provided. ERM has 
thi^ sites are within

Lvi rohniental Data Resources, Inc. (EDR) to conduct a

likely to be within th( 
discussed in the sectii

Based on maps of fhe 
database, and the site 
unmapped sites are vjfij 
have ^viionmentall

ERM

eral, state and local agency records associated with 
airport Road in sianta Fe, New Mexico. The report 

G, defii^ and sximmarizes toe Ainerican Society 
(ASTM) databases reviewed in toe EDR report 

(including toe Airport Road facility) were identified 
as being listed in ^rtinent ^vironpiental 
ktes within toe ASTM-speCified distances are 

should benoted that toe computerized geocoding 
e databa^ search is based on available census ^fa

approximately ±300 feet The EDR report provides 
[|iK for which inadequate location information was 
1 ^iewed the list of "unmapped" sites to determine if 

toe ^dy radius. If the "unmapped" sites appeared 
L«! re^ich radius for a specific database, toey are

Jins that follow.■j

«ea, the required database search radius for a given 
^omiaissance, it appears that none of toe pertinent 
thin the designated search distances and/or could 

^Jimpacted the subject property.
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Sites within the study radii were evaluated to determine if they
are likely to have adyersdy impacted the subject property. The criteria 
used to evaluate the potential fear adverse impact to the subject property 
include:

• Distance from the subject property;

• Expected depth and direction of groundwater and surface water 
flow;

• Expected Storm water flow direction; and
. .. •• The presence/absence of documented contaminant releases at the 

identified sites that have not been remedied to the satisfaction of 
regulators.

The identification of.a site as potentially up-gradient or down-gradient is 
based on the expected-direction of groundwater flow to be down-^gradient 
in all directions as the site is on top of a hill.

The EDR report provided search results from the following Sources 
reviewed for the following years: ^

Soorcebflnfortnatlon Years Revleured

atyDirectoxies 1963,1968, 1978,1983,
1988,1993,1998,2003,2008

Topog^piiicMaps 1951,1977,1993,2001

Aeii^ FhotOjpBfphs

(include aerials m provided in 
Appeadixl)

1935,1951,1«4,1973,1975, 
1978,1980,1981,1982,1987, 
1991,1996

The following sections summarize the EDR findings and records reviewed 
from the various ag^cies responsible for implementing and enforcing 
radiological operations at the facility.

FEDERAL RECO^S

Preliminary Site. Assessment - A Preliminary Assessment Report (dated 
March 1995) wais conducted by Roy F. Weston, Inc. on behalf of the US 
EPA and under the aufftdrify of the Comprehensive Environmental 
Response, Compensation, and Liability Act of 1980 (CERCLA) and the
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Superfund i^endm ^ts arid Reauthorization Act of 1986 (SARA) at the 
fac^ity (Appendix.H ^ ' Fadjity-relaited'envirohmOTtal "concerns" included 

the on-inte dilim:stor ige of;pfeixdiloretii^e, thuihers, solvents, paints and 
spent radioadive ma lerials bn.a concrete slab inside a locked fence. No 
eyidmce of spills or 1 were reported or observed during their site 
visit. The report stat lii that'the threat to groundwater, surface water, soil 
exposure and ^ mig ration pathways appeared rninimal. The subject 
property^ was listed ,o ii,tiie G3omprehensive Environmental Response, 
Compensation, and I lability Infonnatibn system No Further Remedial 
Action Planned (CEF ClJSrNFRAP) databa^. This designation signifies 
that tee assessment h as been-coir^ieted' arid that the EPA has determined 
that no further steps' vih be taken to list tiiis site on the National Priorities 
Ust (NPL).

RCRA Status - The fa djlity was identified on the RCRA-SQG and TSDF 
database under EPA D Numbd: NMD007106776 as a small quantity 
gaierator (SQG) and l|eatm^, storage, di^osal facility (TSDF) of 
haz^oiis wa^te. ,ilh ^sul^ectproperty receiy^ six viblatibhs between
1984 and IWS. All si c!violatidns w^ rninor and were brought back into 
compliance in a time! yjmanner. ^ ^

FINDS Database - Th liisite or fadlitv was alsb identified on tee Facility 
Index Databa^ Sysrte n (FINDS), likely as a result of tee facility having a 
Rp^^A idmtifica&on nuinbtt (NMD007106776) for tee generation of 
hazardous’waste. Bead^ tee listing, no .fiirther information was proyided 
iiithisriatabase. / '!■

Other Fedi^^ Riecbrcte - Other f^eral records (such as USGS and FEMA) 
w»e assei^ tp'bbti ih infp;matibii al^^ physical properties of the site 
discus^d elsewlbete n tee.tlSA. Th^ record' primarily consisted of 

geblp^c^ahdihydrolo ^c infbrixiation, topbj^aphic maps and flobd zone 
identification.' 'f

.ERM’

i.'i
■M
bn 6' March MQ9 tereview available records.

Imce between teeiRO and’the facility, RCB 
id license amendments and modifications. The

STATE RECORDS
! . i .

' if ». f -• f

* - ^ ERMvigitedtee.RGB 
R^OTds included cc 
inspection records, ai
eateest correspbhdenice ayailable at tee RCB was from 1985 anddealt with 
Eberiine notification i 
Coimnitt^. Site insj 
as'i990:'^A Summary 
Appendix M.

< )f the RCB of an update to members of the Isotope" 
p J^pn records that were reviewed went as far back 

[rf tee^dbcumeiits reviewed at theRCB is provided in
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.1^ RGBrp^onned periodic, xmaimoimced inspections of the facility, 
vyith violations citediin 19^, 1994, and 2000. These violations involved 
the documentation of 1^ tests at the required intervals, proper posting of 
radiological areas/iinventory records not correlating with the license, and 
procedural chaiiges not being provided to RGB. These were subsequently 
resolv^ in a timely riumher to the ^tisfaction of the RGB.

The RGB issued an Administrative Gompliance Order (AGO) to TMO on 
28 February 2007, which stemmed from an allegation forwaijded to the 
RGB from the NRG on 24 October 2005 in regards to site security arid 
source inventory. The allegation was confirmed by the RGB through two 
facility irispe^ons on 3 November 2005 and 22 Decemb» 2005, which 
resulted in a Notice of Violation (NOV) beirig issued 3 February 2006. 
Further inspections of the facility were performed by the RCB from 19-20 
April 2006, which identified license and regulatoiy violations and lead to 
issuance of the AGO and payment of a civil penalty. All NOV and AGO 
issues have been resolved by TMO to the satisfaction of the RGB.

For the most part, other state agencies regulate and have jurfedirtiori over 
the rion-radiologic^ aspects of the facility. For completeness, ERM visited 
the Hazardous Waste Bureau on 6 March 2009 to review avapable records. 
These records confirmed tiie facility's RGRA filings and currerit RGRA 
op>eratirig status as "dean dosed". TMQ is currently registered as aii SQG 
as a r^ult of waste generation during deariout/shutdown operations.

The NM Groxmdwater Quality Bureau was coritacted and their 
information on the facility was limited primarily to the Preliminary 
Assessment Report performed by the EPA in 1^ discussedlabove (ERM, 
200Sb). The Bureau recently smt a request to the EPA (Region 6) to 
perform a reassessment of the site based on continued operations at the 
site (NMED, 2009a). A site visit was conducted by the Bureau on 26 
January 2009 to familiarize themsdves witfi the site.

LOCALRECORDS

The facility has since construction, been connected to Qty of Santa Fe 
water and sewer system, which is managed by the Public Utilities 
Department A sewer ditdi easement for the Qty of Santa Fe 
transverses adrbsS the northern jrortion of the site. Prior to 1993, Eberline 
was permitted.to discharge process waste from two spray paint booths, 
however, has been designated as a "no discharge" permittee since that 
time, discharging only sanitary wastes from bathroom facilities and sinks. 
Limited environmentel files are maintained On the facility at local 
departinents, including the Santa Fe Gounty Assessor's Office, Planning
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5.0

o
DECOMMISSIONING OBJECTIVES

5.1

o

o

UNRESTRICTED LAND USE

The process of decommissioning requires the safe removal of the facility 
from service and qmfirination that any residual radioactivity that remains 
is at a level that permits release of the property and termination of the 
Radioactive Material License. TMO is decommi^ioniag die facility and 

•• planning an unrestricted release of the site. Unrestricted release requires 
that residual radioactivity associated with the former use of licensed 
materials at the site, as distii^^hable from backgroimd, results m a 
potential calculated dose from all pathways that does notexceed 0.25 
mSv/yr (25*nu:em/yr). In addition to this dose criteria, decomniissibning 
activities will attempt to reduce residual radioactivity levels to m^tain 
the dose as-low as-reasonably-achievable (ALARA). The ALARA criteria 
takes into account the state of technology and economics in reducing site- 
related radioactivity.

Based oh the low level of contamination expected at the site wd scoping 
surveys completed to date, it is anticipated that screening crit^a 
provided in 10 CFR 20, Subpart E, will be used instead of developing site- 
specific do% estimates. Available screening criteria may include:

• A look-iip table for common beta-/gamma-emitting radionuclides 
for building surface contamination (63 FR 64132, November 18,

• A look-up table for common radionuclides for soil surface 
contamination (64 FR 68395, December 7,1999); and

• Screening levels derived using D and D, Version 2.0, for the specific 
radiohticlide(s), using the code's default parameters.

As discussed with the RCB, the decommissioning objectives will be 
outlin^ in the Decommissioning Plan, including Derived Concentration 
Guidelines (DCGLs) to be used for site release, an estimate of anticipated 
future dose upon rdease, a summ^ of ALARA evaluations, intended 
insdtutiottial controls (if any) and fcnandal durance (RCB, 2008). 
Information derived through the development of the HSA will act as the 
basis for development of the Decommissioning Plan, which will outline 
the remairiihg steps to decommissioning based on information collected 
during the HSA, including identification of remedial areas and site release 
goals, final status survey requirements, and financial assurance.
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Followi^ public not 
RGB, TMd would 
and ^bnut certificati 
accordance with the 
Meidco ^diation Pr(
Code (NMAQ, Title ®.3.3.

ce wd approval of the Decommissioning Ban by the 
apply for a termination amendment of the license 
of the disposition of all licensed material in 

i|c%ulations f or decomrnissioning outlmed in the New 
tectioii Regulations, New Mexico Administrative

then
■ Iatim\h

52. WENnHeAHON c CiMsmtATlONS
■ ■- . ,

Based on the. results ( 
'th^e foilowihg’knbwn 
p^ opi^tibns, use,'

■

V

maters vhave/ or m^;
. ;assjessmeht;as'part of

i r tKe bift^checll6 Q Gd437 source Within the w^ell.

F PQimrML Aoes AND INTBA^
'■ ^ „

f I this historical site ass^ment^ ERM has identified 
OT potential Afe^; of .Concern (ACXZs) as areas where 
ifora^ and dr releases of licensed radiological 
ly have> Occuired thatwiU ^uire fw 
the site characterization fn'Ogram, or in tile c^ of 

Storage: Wellp remediation to abate the impact of

i t.PoIxntialAivq^ of Concern (AOCs):'

-i •

'.'i.
'j-i-.,.. -I 

■ r,";' .

. .JH-

■

■>

i!l

AiDG/Lodatibn Lu-. .Rationale'
ri ■ . ■■ ’ r. ’■■ ■ . .

lewdly.
'-1

" ■ ■■ ■ ■

Site-related radioactivity associated 
with source ^oTage and a breadied 
C^137 source

^AOG-2 r-^Ehgmeeriiig &urce
■

Former source stewage location

Areas

^Bcaving r

• 4 • ^ ■

Handling of radioactive monitoring 
equipment

'S'3 . 1!AC^^ rr Customer &
. .. ■ :

lyice Area

a ^
i. ^

Servicing,of radiological monitoring 
equipment

'.^OS^-Laboratoiy^ :■ -

E Calibration Use of licensed sources in site 
operations

,46C-^,Eoim^ Dosi
't

■ ..

'^1
netry Trailer

,,

Location of former dosimetry trailer 
whCTe a releaM of C-14 was 
identified
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AOC-7- Former Pre-1978 Effluent 
Ditch

Area where unidentified releases 
could potentially enter the 
environment pre-1978

ACXZ-8 - Engineering Annex Ditch Area where unidentified releases 
, could potential enter the 
environment post-1978 to mid- 
1980s

AOC-9 - Roof Drain Dry WeU Location where radioactivity in 
stormwater, if pr^ent, could enter 
the environment

AG)G40 -Former Drain Location where liquid discharge 
was observed inl986 aerial and 
drain pipe identified, soiuce 
unknown

AOC-11-Former Debris Piles Location where uncoritrolled 
disposal may haye occun^d at the 
site based oil grouiid disturbance 
and residual debris

^ch of die above AOCs will require further assessment as part of the site 
characterization program to: 1) confirm or refute if these po^tial AOCs 
are areas where site-related radioactivity may exist; and 2} define the 
nature and extent of any site-related radioactivity to determine die ne^ 
for, and feasibility of, abatement necessary to meet goals for unrestricted 
land use post license termination.

aassifying the site into survey units is crucial to the survey design ■ 
because it detemines the levd of survey effort based on the {xitehtial for 
contamination. Based on the findings of the H5A, areas of the site will be 
initially cl^sified into three distinct classes:

• Class 1 Areas - areas known to be impacted, or likely to be 
impacted, by site-related radioactivity.

• Class 2 Areas - potentially impacted areas where residual 
radioactivity would not norm^y be expected, but maintains the 

potential for impact based on the site history or site-specific 
assessment.
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• Qass3 Areas -|non-impacted areas that are not anticipated to be 
in^acti^ by ikdioactive materia a:tL^ site based oh the site 
histpiy^bf use of radioactive materials at the site and are confirmed 

. based on site- i|>eci£ic assessment.

.^Non^iinpactedareas 
.1 ’ contaihihatiOn and r 
' wifb the release

ijave no reasonable potential for residual 
[uire no further evidence to demonstrate compliance 

ait^on. When planning the Fiiwl Status Survey (FSS),
^ further divided into survey units. Class 1 areas 

Idvefof survey effort because they are known to have
impacts are^ may 
require thb hipest 1
contaminant conc^i^ations above the DCGL, or the contaminant 
concentrations are inWoiown.

A preliminary classii ii 
ba^ p'n.fhelKA. / 

Figure:^! and 5^2,
. dejtignated a prdimi

[Cation of areas at the facility has been devdoped 
;sununary of OLa^’l and,Class 2 areas are shown in 

r^pectively. The balance of the facility and site is 
L jl^y classification as a Qass 3 area.

.i;.
The preliminary Glai si 
radiplo^al sources: 
stprage rpppi. The nr 

rrhaye l^h cpntainiru

1 areas are the two locations that stored 
the well-source iroom and tfie radiation ^xirce 
ajority of the Class 2;areas are locations that might 
^d from returned instruments.

* f ■ ■

'v

.ERM

' ■

■il
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6.0

o
CONCEPTUAL SITE MODEL & CHARACTERIZATION PLAN

o

o

CONCEPTUAL SITE MODEL

The overall approach to assessing the potentid for residual radioactive 
impacts at the site is based on the findings of this HSA, initial 
clarifications of residual radioactivity and a pathway analysis. This 

combination of findings is best expressed through the developm^t of a 
conceptual site model that summarizes the sources of potential impact to 
buildings and structures, the pathway by which site-derived radioactivity 
is released to the environment (e.g., spills and/ or migration via site 
structures and release to the environment) and the estimated dose that a 
potential receptor would receive from residual radioactivity remaining in 
buildings, structures and/or the environment on die site.

The findings of this TKA has established through record searches, 
interviews, site reconnaissance, and radiological surveys completed to 
date; provide knowledge of potential looitions of residual radiological 
contamination. In contrasty the pathway approach assumes that 
radionuclides escaped dtmng licensed activities and that residual 
contamihatiqn exists.' The anal3rtical approach systematically identifies all 
possible release pathways and develops methods to quantify this 
contamination or establish that residual contamination is below the lower 
limits of detection for the surveys methods. The release pathways are 
established according to po^ible methods of transportation or 
sequestering of rolid; liquid or airborne releases. Solid releases might be 
discovered bn the site as foil contamination or elevated gamma radiation 

:levels in outdoor areas, or as dust that is attached to surfaces. Liquid 
releases might have contribute to contamination in sink drains, floor 
drains, sumps, spill residues, dry wells, sewer lines, or outdoor seepage 
pits. Airborne releases could leave deposits in ducts, exhaust filters, or 
downwind locations. Depending on the elevation of the release point, the 
thermal buoyancy and vdocity of the effluent stream, and the settling 
velocity pfbhe particulates, the dosest deposition may occur on rooftops. 
Rainfall may cause these deposits to accumulate at downspouts, drywells, 
ditches or other surface water pathways.

A comprehensive sampling and analysis program will be developed that 
applies both historical and pathways analysis to create a matrix of sample 
media and analytical methods that maximizes the probability of knowing 
thehill extent of culpable contamination prior to commencing 
remediation activities. These two schemas are complementary because
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documented actions iihd the latter formulates characterization sampling 
based on all possible physical transport pathways of tmknown actions. 
The conceptual site i xpdel will act as a working hypothesis to assess 
potentid radiolb^ca impacts to site buildings, structures and die 
environment and be :ontmually updated based oh the resiilts of the site 
characteri^tipn proj ;ram Areas of defined site-related radiological 
impact renting frbi i^the site characteiizatioh program wM be die focus 
of the site Decommh sionihg Plan. ‘

62 SITE GHARA^TERIZATION PLAN

6.2.1 .Completed Ra dialogical Surveys and Investigations

Iwatiohs of fixed flp( K cantamination adjacent to the hi^ii^ge well 
■ ywthm die'Radipacti^ AU cphtaminated items

discovered during th blsiirvey were placed in approp^te radiPactive
waste rebeptacles, or Medin a manner to prevent the spread of the 

* contamhiation, label< d, arid stored for eventuail pff-site disposal (Table 3-
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activated over time, due to the neutron source stored in the well and soil 
sampling^w^ performed to validate this assumption. The draft soil 
sampling re^ts report is provided as Appendix J.

No radionuclides were detected in subsurface soil that can be attributed to 
licensed operations of the facility. In particular, H-3, Fe-55, Co-60, Cs-137 
and Europium radionuclides were below the minimum detectable 
activitiM of the analytical methods. Gross alpha and beta results were 
consistent with observed concentrations of K-40 and the U-238 and Th-232 
decay chains. These results were discus^ with the RGB on 19 February 
2009, and were found to be in agreement with split sample analysis 
conducted by ^ RCB (Appendix A).

6.2.2 Future Radiological Sampling and Analysis

Based on the conceptual site model, TMO will develop a Field Sampling 
Plan that will include investigation of potential radiological residues from 
interior areas.previously inaccessible, identified interior and exterior 
AOGs, roof areas, ventilation ducts, liquid drains, and groimdwater.

As the pliumed sampling and analysis is implemented, the data generated 
will be. reviewed to d^rmine if data gaps exist or if additional biased 
sampling should be conducted. Some survey methods may include 
bias^ samplingsthat will'be spiecified according to the results of toe initial 
measurements. For example, the gross gamma soil survey will collect 
infonnation bri surface radiation levds. If areas of elevated gamma 
radiationax^e recorded, the surface soil will be sampled at the locations 
with the higliest readings. In some cases/toe residts of these analyses may 
identify po^ible r^idual contamination that is best examined during the 
remediation process. Generally, if toe planned sampling uncovers 
contamination and the initial faults are suffici^t to plan remediation, no 
further characterization is needed and toe exact extent of the excessive 
residual contamination will be determined during toe remediation 
process.' However, if ti»e initial results are suggestive, but not conclusive, 
then a data gap ensts andfurther analysis is required.

Data iga{s can al^ occur if initial results indicate that sampling sh<Mild be 
expand^ to.delineate toe.extent of contamination for budgeting purposes 

or if additional radionuclide analyses are needed to determine 
appropriate-DCGLs or if potential hazardous constituents must be 
evaluated to support waste management programs. In the c^ of soil 
sampling, data gaps may occiu: if areas of disturbed soil are observed with 
no documentation regarding the cause of the disturbance. In such cases.
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i . sdl s^plesmay- be :pllected to determine if the soU is contaminated. In 
' some casK/^ta gap >'are addressed by schediiUng further surveys during 

remediatidii, if 'the p] amed’actions will provide better access to the 
materials that may b i conteunin^ted. This situation is typically associated

- With hm:d-to-sample locations that will be exposed in the process of 
loiowii remediatibn < <^ons. In the case.Of the Sainta'Fe facility, the soil 
within one meter t ie bottom of the natron source well is a prime 

-Ncxample. There is nc he^ to sample this soil-dtimig charactorization 
becau^ the soil will !« exposed as the well is removed and a soil survey 
would be performed at that time.

i.

The combined histor ciand pathway analysis approach has been applied 
to;

>. ■,' biny^'site will bs "Icaimed for gfp® gaipna and visu^ aiionudies.
' m gain^ and visu^ anoii^es^'(^^^ disturbed soil)

. J‘ j ‘ > ;V

Buildings & Structtur s: The historical documentation was used to 
idendiy tho% rooitis wherer^dual radioactive mate^ may exist as a 
result of facUity oper itions ahd areas that were inaccessible or exduded 
fx^eulier scoping Nirveys; the^path^ys analysis;v^ 
ddeimiheihow this i iateridboiidd have ti-arispcMted froih the origin

afeakdr spill. Th* |iataiwa8 applied-to defenniruhg^
;.:du(^, drainsand feL |edfteins ^oidd be'cover^^^i^^^ Sampling
Plan: The roof will a so be surveyed for alpha, beta and ganiiha radiation.

Soil:>;There is;no indi iation that.operations were conducted outdoors or
ie<

1 ofX2-l4 in an oiitdboi '----
f' jthaf inalsrial was bui i^ on the dte. ,lhere' is ahet^pt^ evidence of a spill

.. areari^Tfe patiiway approach applied under the
':. "i. ^sumptioh^tihat cont nnmatidh was disf^rsed in oublopf areas. The 
I 5 jhi^fcisjtlat spU in il e arei lodFithe ahecd^ sp^ will be s^pled fOr C-14.

4

/>i.«M9AJ!i.cJ.cvai.c«4 30 oiivi viouai cuiviiuufcauioluxlicvwillbe sampled;, A d oWspc^t wiU^bb^excava^ to if it
cbnnects^to a surface

-sampled;
^airi or subsurface bubbler, and Aen will be

i - .1 Grbundwatei^j As th< ^ is currently no existing on-site well; existing wells
mtiieApidnity.pf the ^ie-willbesamplediand tiie i^tef will'be analyzed
fof,H^,G44,ahdgar

HRM:

maisotbpefs.

^ ... .Dataxjualdy obj^w ^ wouldbe developed;in,the Field Sampling Plan to 
i ..iuisiuethattiie.datacjUededisof.suftidentquaUty to'^supfkntdec^ 

’■about the site. A fina i(jmal5rticaj report would be develops following 
samplihg to support lecoinmissiOhmg and^licenseitermihation activities.

y t ■
1.'
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